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and here’s how 
Pheoll solved 


A recent development by Pheoll has made this fisherman’s 
regular job a lot easier. The job . . . that of electrician. 


Specifically, Pheoll has done away with all the red tape— 

or should we say “black tape’”— involved in setting up wiring 
systems. Now, to make an electrical connection there’s 

no need to tape the wires together. A set of Pheoll designed 
shouldered brass screws, built into a small plastic case, 

form handy binding posts around which the wires can be 
wound and joined. The electrician clamps on the lid, screws 
it down tight . . . and the connection is made. . . quickly 
and permanently. No tape deterioration. No shorts. 


This is typical of Pheoll experience . . . the application of 
creative engineering to basic, everyday fastener problems . .. 
that can be helpful to your company. 


Why not call or write Pheoll today? 


Pheoll Manufacturing Company, Inc. 
5700 WEST ROOSEVELT ROAD CHICAGO 50, ILLINOIS 
Use postpaid card. Circle No. 201 
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For YOUR File... New } 
a 


new Industrial Retaining Ring Catalog, No. 61, 
ins complete information and engineering specifica- 
on IRR tnternal and External Retaining Rings—both 
axial and radial assembly—from sizes .040” to 4.125”. 
It also has information of the exclusive, time-saving, IRR 
“PRE-STACKED” Axial Assembly Rings as well as informa- 
tion on IRR Pliers and Accessories. 

The industrial Retaining Ring Catalog is easy to work with 
and from. It will greatly assist in design, purchasing and 
production. 








F © © Originators of modern retaining ring dispensing 


INDUSTRIAL RETAINING RING COMPANY 
57 Cordier Street, Irvington 11, New Jersey 





Use for INDUSTRIAL RETAINING RING COMPANY 


57 Cordier Street, Irvington 11, N. J. 


FREE Samples ae _ yond —— Industrial Retaining Rings and 
and Catalog 
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making hands more productive... 


small air tools for big savings 


Tools are specially suited for assembly of parts for 


screw drivers and nut setters 
length: 5%” to 6%” ¢ weight: 8 to 14 oz. 
When production calls for fastening small, delicate 
parts—Gardner-Denver has a complete line of small 
air tools exactly suited to the job. Screw drivers and 
nut setters offer choice of pneumatic pickup, revers- 
ibility, automatic throttle control and other options. 


ms 


Sow 19 


radios, appliances, clocks, electronic equipment, 
instruments, and other small components. 

To get the most from the hands you hire, find out 
about this versatile line of small air tools. Write 
Gardner-Denver for these new bulletins: Screw 
Drivers—No. 12-21; Nut Setters—No. 16-41. 


EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER - DENWER 


Gardner-Denver Company, Quincy, IIlinois—Offices in principal U.S., Canadian and Mexican cities 
in Canada: Gardner-Denver Company (Canada), Ltd., 


14 Curity Ave., Toronto 16, Ontario 


International: Gardner-Denver International Division, 233 Broadway, New York 7, N.Y. 
International Offices: Buenos Aires, Argentina; Artarmon, N.S.W. Australia; Brussels, Belgium; Rio de Janeiro, Brazil; 
Santiago, Chile; Barranquilla, Colombia; Lima, Peru; Ndola, N. Rhodesia; Salisbury, S. Rhodesia; Johannesburg, Transvaa! 
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ONE PIECE 


locking insert g S 


POINT 


, LI M ( ERT . ‘ 360° INTERNAL 
..- WRENCH IN and SWAGE OUT TOP THREAD LOCK 


to complete the simple installation of SLIMSERT inserts after hole preparation 
with standard driil and tap. 


. LI M § * RT . .. IDENTIFICATION is easy BEFORE 


and AFTER installation; The new Long Life 360 internal thread locking SLIM- 


thread locking feature have 4 POINT wrenching recesses. All SLIMSERT inserts 
have an external serrated area at the top which is swaged outward into the parent 
material with a Rosdn engineered swage tool. Locking meets and exceeds the POINT 
requirements of MIL-N-25027 specification. SLIMSERTS are made from NO INTERNAL 
ARMCO** 17-4PH Stainless Steel or Hi-Strength Aluminum Alloy. THREAD LOCK 


SERT inserts have 6 POINT wrenching recesses. Those without the internal 4 


Write for free 20 page descriptive book. 


U. S. AND FOREIGN PATENTS 
ISSUED AND PENDING 





*A Trademark of Rosén Engineering Corp. **ARMCO Steel Corporation Trademark. 
Use postpaid card. Circle No. 206 





BEHR Announces 
the NEW “HI-SPEED 400” 
PINCH POINTER 


Ben 


>. 
MODEL B.400 
Patented a 


ae 


Points any screw blank from No. 2 
to 5/16" diameter at 400 pieces 
per minute. 


This new concept in Pinch Pointers lets you set up any job in 

15 minutes, with tooling that eliminates dials . . . costs as little as 
$35 per item ... and processes at a speed of 400 pieces per minute. 
Advanced design enables this one machine to point screw 

blanks or any other product requiring needle or diamond type 
points, of any material, from a No. 2 up to a %e6”" (.281”) 

diameter screw, in lengths from %2" to 24%”. For complete details 
on the many other outstanding features of this new Behr No. B-400 
Pinch Pointer, write for catalog No. PP661. 


We also manufacture the 

BEHR COLD HEADER and 
are equipped to set up complete fastener 
plants or departments. For further 
information contact... 


MACHINERY & EQUIPMENT CORP. 


1172 Seminary St., Rockford, Illinois 
Phone WOodland 2-7721 Cable BEHRMEQ 
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GyFORWARD CUTTING EDGES 
Cutting a mating thread increases strip out and 
back out pressures for vibration resistance. 
Reduces driving torque with less distortion and 
heat when drilling own hole or when used with 
smaller pre-drilled hole for easier alignment. 


TORQUE LUGS 


Prevents over-driving of threads and increases 


back out torque. The lugs also control the contained 
chips under the head. 


Eq HEXAGON HEAD 


Full high cornered hexagon washer heads slotted 
for easy field removal. Standardized for one 
driver to fit #6-7-8-10 sizes to streamline tooling 
at assembly lines. 


Write for free samples and additional information. 


Kar 


Central CENTRAL SCREW COMPANY 
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Letters to the Editor 


Stud Welding 


The article, “The Role of Stud 
Welding in Product Design,” in your 
July issue is of interest to us. 

In the article it is stated, “The 
equipment can handle a full range 
of stud sizes—No. 2 to %4” diame- 
ters and from %” to 5%” in 
length.” 

Can you arrange full details of this 
equipment to be sent to us, or ad- 
vise where we may obtain such in- 
formation? 

J. B. Hall, Mfg. Engr. 

Radio Electric Works 
Amalgamated Wireless Ltd. 
New South Wales, Australia 


¢ Contact the author, Frank Wille, at 
Omark Industries, Inc., 9701 S. E. 
McLoughlin Blvd., Portland 22, Oregon. 


Industrial Robot 
Please send us the name and ad- 
dress of the manufacturer of the “‘in- 
dustrial robot” featured on page 41 
of your August issue. 
LaVerne Schaeffer 


Ram Tool Corporation 
Chicago, Illinois 


¢ The company is U.S. Industries, Inc., 
250 Park Ave., New York 17, N.Y. 


Threadless Screw vs. Nail 


In a recent column, Rudy de- 
scribed “a new product” called a 
threadless wood screw. Since it re- 
sembles a nail, oh so closely, can it 
be a new product? 

Arthur S. Tisch 

Director, Technical Sales 
Independent Nail & Packing Co. 
Bridgewater, Massachusetts 


¢ Rudy’s only comment is “Touché”. 


Burr-Like Fastener 


The writer has been searching for 
a fastener . . . whose material is ny- 
lon with countless numbers of small 
loops molded on a flat surface. After 
molding, the loops are severed on 
one side. When two pieces of this 
material are pressed together, they 
grab. 

If you can heip in locating the 
name of the manufacturer it would 
be appreciated. 

L. R. Kunert 
Development Engineer 


The Regina Corporation 
Rahway, New Jersey 


¢ Velcro Corporation developed this 
burr-like fastener which is _ being 
marketed by The Hartwell Corporation, 
9035 Venice Blvd., Los Angeles 34, Calif. 
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Rotor announces J-42T torque control air impact 
wrench with new hydraulic amplifier 


@ NEW unique hydraulic amplifier shuts off tool 
at desired torque. This exclusive device results in... 


@ FASTER rundown and impacting speed. Cuts job time. 


NEW PRINCIPLE 
IN TORQUE 
CONTROL 

LOWERS 
ASSEMBLY 

COSTS 


@ MORE ACCURATE torque control with uniform 
results. Quick, easy adjustment...tamperproof. 
@ ASK FOR DEMONSTRATION of the J-42T 

to see how this outstanding development 

can cut costs on your assembly line. 


Write The Rotor Tool Company, 26300 Lakeland Bivd., 
Cleveland 32, Ohio. 
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STANDARD SCREW 
REPLACES MOST 
THREAD-CUTTING AND 
THREAD-FORMING SCREWS 


TAPPING SCREW 


with Low drive torque... 


HIGH strip torque 


Square point provides 4 points of contact - Starts straighter - Offers chip-free 
driving + Low drive torque with high strip torque - Resists vibration... won't 
loosen + Uses same lead hole - Replaces most types of thread-cutting and 
thread-forming screws ... simplifies inventory . . . assures better price break. 
Available in standard head styles, finishes and sizes ... for unlimited 
applications « Compare features, tests, advantages and prices... 
You'll buy TYPE “S” tapping screws! 
Write for complete’ information. 


Pd NATIONAL Lock 


INDUSTRIAL HARDWARE DIVISION + NATIONAL LOCK COMPANY + ROCKFORD, ILLINOIS 
international! Division . 13 &. 40th St. New York, N.Y. 2 Cable: ARLAS 





Patent 
applied for 


: CABINET HAROWARE> LOCKS + PLASTICS + FASTENERS + APPLIANCE HAROWARE...ALL FROM ONE SOURCE 
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many large companies, far too 
many men with engineering de- 
grees are sitting at drawing boards 
doing the work of skilled drafts- 
men, instead of devoting their time 
to creative work. This misapplica- 
tion of talent, coupled with the fact 
that fewer students are enrolling in 
engineering schools, has been the 
cause of considerable worry by those 
concerned with our technological 
pace. 


But there is a ray of hope that 
perhaps we need not be so con- 
cerned about this matter This stems 
from a new engineering method 
developed by a firm of engineering 
consultants (see page 19). In a 
demonstration of this technique, 
witnessed by yours truly, engineers 
at drawing boards were conspicu- 
ously absent. 


With this new method, called the 
panoramic design technique, engi- 
neers and designers work together 
at a wall-sized blackboard. Each 
man is assigned a specific part of 
the design to develop and his ideas 
are constantly on display. 

It’s true that the method has one 
disadvantage for inherently lazy en- 


THE EDITOR’S VIEW 


A PANACEA FOR THE ENGINEERING SHORTAGE? 


gineers and designers. It forces them 
to work, instead of daydreaming at 
the board or musing for days over 
an idea before lifting a pencil. 

But on the other hand, it must 
be admitted that board work is not 
exactly conducive to creativity, and 
the blackboard technique may be 
just the medium for those engineers 
and designers seeking more creative 
work. 

This panoramic technique is cer- 
tainly worth a close scrutiny by 
companies seeking to make more 
profitable use of their own engineer- 
ing talent. 


For those concerned lest the wide- 
spread adoption of this technique 
may result in wholesale layoffs of 
engineering draftsmen, we wish to 
point out that this technique can 
help slash the lead time on new 
products, releasing creative engi- 
neers for work on thousands of 
undeveloped ideas. 


The faster that more engineering 
talent can be released for creative 
work, the sooner that more new 
products can be placed on the con- 
sumer market to keep our economy 
humming. 


Mak £. 


EDITOR 





CP ANGLE NUTRUNNERS. Top, Angle Nutrunner 
CP-3090-ATN. Below, CP-3017-ATN. Jolt-free. 
Easy to hold. Fasteners installed accurately to 
torque specification. Torque Range: 6 to 200 
ft. Ibs. Bolt Capacity: %4” to 7%” 




















CP NUTRUNNERS. Top, new “Dial Tork" Nutrun- 
ner, the only power tool you can ‘“‘dial in’’ for 
the precise torque you want. Below, CP-3018- 
RMNP, offset handle. Torque Range: 20 to 180 
in, Ibs. Screw/Bolt Capacity: #8 to 3,” 








There's one outstanding 
characteristic common to all 
CP ‘‘One-Shot’’ Fastener 
Driving Tools: the precise 
torque sensing ability of the 
tools themselves. Put the 
tool on the work — press the 
throttle —* and the instant 
torque is attained all driv- 
ing action stops. Its torque- 
awareness is unequaled by 
any clutch for accuracy and 
consistency. It will pay you, 
as it pays the executives in 
dozens of industries who 
write us.in praise of these 
quiet, trouble-free tools, to 
specify CP ““ONE-SHOT”’. 














+ % 


CP “ONE-SHOT” SCREWDRIVERS can save up to 75% in fastener driving time... eliminate stripped threads. 


© Chicago Pneumatic 


PNEUMATIC TOOLS « ELECTRIC TOOLS « AIR COMPRESSORS «+ DIESEL ENGINES « HYDRAULIC TOOLS + AVIATION ACCESSORIES 
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CP SCREWDRIVERS. Top, CP-3008-ORTS with 
pistol grip handle. Below, CP-3012-LMS with 
silent exhaust. Torque Range: 4 to 100 in. Ibs. 
Screw Capacity: #3 to %4” 










CP ELECTRIC SCREWDRIVERS & NUTRUNNERS. 
Top, CP-157 Hicycle (220/3/180) Electric 
Screwdriver. Torque Range: 7 to 100 in. Ibs.; 
Screw Capacity: #5 to 1%”. Below, CP-7156 
Super Cycle (220/3/360) Nutrunner. Torque 
Range: 40 to 180 in. Ibs. Screw/Bolt Capacity: 
#12 to i" 





Here’s how 4 companies 
eliminate work spoilage, 


end field complaints with 


CP “ONE-SHOT” TORQUE CONTROL 


CP MULTI-RUNNER MOTORS. Top, 12-spindle 
Multi-Runner. Below, CP-3075-MMM Multi- 
Runner Motor with offset spindle. Torque Range: 
V2 to 310 ft. Ibs. Screw/Bolt Capacity: #4 to 7%” 





The 4 case histories described below are 
typical of hundreds of examplest that prove 
CP “One-Shot” torque control fastener driv- 
ing tools can save money for you . . . eliminate 
rejects . . . end field complaints. 

A soft pull-up job: A gasket under the handle 
of a home appliance represented a severe soft 
pull-up . . . two screws are involved. . . 
torque specified of 20 inch-pounds +5 were 
difficult to meet, handles were cracking. Set- 
ting the CP “One-Shot” Screwdriver clutch 
to the desired torque enabled manufacturer 
to meet specifications . . . all readings are 20 
inch-pounds. 

Reduces spoilage 80%: Manufacturer of a 
control drives four #8 cover retaining screws 
into tapped plastic housing. Maximum desired 
tightness: 7 inch-pounds; stripping torque: 





FASTENER DRIVING TOOLS 


9 inch-pounds. A change to CP “One-Shot” 
Screwdrivers cut housing spoilage from 10 
per hour to 2 per hour, with no sacrifice in 
work rate. 

Keeps repair costs low: Yearly maintenance 
records at an electronics plant reveal that 30 
CP “One-Shot” Screwdrivers have been kept 
in operation at an average repair cost of 
only five cents per tool per month. A perfect 
combination of low cost performance and 
high level precision. 

Ends field complaints: Assembling an office 
equipment unit with #10-32 frame bolts, 
manufacturer was getting readings from 20 
inch-pounds to an excess of 30. Switch to 
CP “One-Shot” gave uniform readings of 28 
inch-pounds, and ended field complaints. 


tDetails and names of companies are yours on request. 


CP manufactures the most extensive line of “one-shot” tools available 
today. Let a CP Torque Control Specialist help you solve your fastener 
driving problems. Chicago Pneumatic Tool Company, 8 East 44th 
Street, New York 17, N. Y. 
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It’s a good design, but 


how will you fasten that panel? 


Adjustable Fastener 





Best Application: To compress a gas- 
ket, resist vibration, fit varying frame 
thicknesses. 

Form: One piece latch installed by 
passing knob through door. Quarter 
turn opens orcloses. No strikerrequired. 
Features: Further turning of knob 
changes grip to hold different frame 
thicknesses, tightens door against 
gasket. 

Availability: From stock in 4 sizes, 
miniature to large. *Handbook pp. 
28-37. 





Best Application: Where spring load- 
ing, single hole mounting, and mini- 
mum inside clearance are factors. 
Form: Chromed knob with arrowhead 
to indicate pawl position. Spring in 
plated ferrule applies tension to pawl. 
Features: Uses only *%” inside space. 
Pushing knob relaxes operating tension. 
Availability: From stock, individually 
packaged. *Handbook pg. 43. Other 
latches, pp. 38-43. 


©1961 
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Design a package that no standard fastener will fit, and you'll need a special 
device. We design and build specials. But standards (like those shown here) 


cost less and get there sooner. 


56 pages of standard fasteners in our new Handbook No. 11* Send for one... 
it’s free. Write Southco, 257 Industrial Highway, Lester, Pa. 


Lion '/4, Turn Fastener 














Best Application: For light weight, 
quick operation, vibration resistance. 
Tomeet MilSpec. MIL-F-5591A (ASG). 
Form: Swaged nose stud, retainer (to 
captivate stud), solid leaf receptacle. 
Features: Quarter-turn clockwise locks, 
quarter-turn counterclockwise unlocks. 
One piece stud design adds consider- 
able strength. Clip-on receptacle speeds 
installation. 

Availability: From stock in variety of 
head styles. Ten receptacles offered 
over the three sizes, including side- 
mount and casting mount. *Handbook 
pp. 9-18. 


Retractable Screw Fastener 





Best Application: Drawers, slides, 
doors, especially on electronic equip- 
ment. 

Form: Polished stainless steel screw 
retained in standoff flanged into door. 
Screw engages tapped hole in frame. 
Features: Screws can be used in multi- 
ples, operated individually without forc- 
ing door. Float of screw in standoff 
tolerates misalignment. 

Availability: From stock in 5 head 
sizes (slotted or unslotted), 8 thread 
sizes from 4-20 to 4-40. Spring loading 
for automatic retraction also from stock. 
*Handbook pp. 18-22. 


Quick-opening Screw Fastener 





Best Application: Where misalignment 
is present, or where doors may be sub- 
ject to hard use or deformation. 
Form: Heavy square-threaded screw 
assembly held in outer panel by re- 
tainerana engaging receptacle on frame. 
Features: Maximum float for ease of 
installation and alignment. One assem- 
bly fits variety of door and frame 
thicknesses. 
Availability: From stock in Nos. 2 and 
7 sizes. Three head styles; riveted, 
welded, clip-on receptacles. *Hand- 
book pp. 23-27. 
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Creative technical ideas have al- 
ways been America’s most note- 
worthy commodity. The great in- 


the United States because under our 
political and economic system the 
new idea has always been the key 
to progress and the real objective of 
our educational, industrial and 
scientific efforts for 172 years. 


If we are to have an American 
on the moon before this decade is 
past, it will necessitate a vast out- 
pouring of ideas, including innu- 
merable scientific breakthroughs. 
Beyond question, this national effort 
will far exceed any other single pro- 
gram in our history and will demand 
the greatest possible measure of our 
technical creativity. 


When our forefathers organized 
themselves for the founding of our 
nation, they correctly forecast the 
vital role of creativity in building its 
strength by providing, in the First 
Section of the Constitution, its en- 
couragement and recognition. 

Our first patent law was enacted 
in 1790. This, I think, is indicative 
of the urgency they attached to this 
provision of the Constitution. The 
citizenry were equally alert, and our 
first three patents were issued in the 
closing months of that same year. 

The patent law has been revised 
many times, and for a long period, 
some parts of the law were changed 
every two or three years. The latest 
revision of the patent law by Con- 
gress was in 1952. These revisions 
illustrate how very important the 
Congress considered the constitu- 
tional provision. 
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ventions of history have come from , 
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Patents Pace the Space Age 


by Robert R. Lent, President, 
Strategic Industries Assn. 


The extent to which this carefully 
tailored patent system has unleashed 
the creative technical abilities of our 
people is charted in Figure 1. I have 
chosen to plot applications, rather 
than patents issued, since the trans- 
lation of an application into a patent 
is largely a legal process. The patent 
application itself represents more 
closely a measure of creativity. 

The economic consequences of 
this flow of creative technical ideas 
is shown in the dotted black line. 
This is a plot of our Gross National 
Product, reduced to productive out- 
put per man year. 

We see that the steadily increas- 
ing production of new ideas has been 
paralleled by a steadily increasing 
productivity of our national effort. 
When idea-production faltered, so 
did our productivity. With the com- 
ing of World War II, our idea-gen- 
eration again rose, and our produc- 
tivity began a very steep climb. It 
reached an average of $6,934 of 
output for each worker in 1960. 

With our steadily and rapidly ex- 
panding population, an increase in 
patent applications is to be expected. 

In Figure 2, the per capita gener- 
ation of new patent ideas, and the 
value of a patent are plotted. 





Lent, following 20 
years of Aerospace 
experience, now heads 
his own marketing 
and consulting firm. 
He has appeared be- 
fore numerous Con- 
gressional Investigat- 
ing committees, re- 
presenting the small 
subcontractors’ views 
for Strategic Indus- 
tries Association. He 
is the association’s 
newly elected presi- 
dent. 






Pe 


Here the picture is different. We 
see a surprising and dangerous fact 
that our technical idea generation, 
as expressed by the volume of patent 
applications, is at an all time low 
over the past 20 years. Today our 
people are producing new technical 
ideas at a rate far below that of the 
hard-working citizens of 1870! 

Despite the 170 years of building 
our patent system through the wis- 
dom and care of 87 Congresses, only 
about one out of every 2000 citizens, 
on the average, produces a new tech- 
nical idea expressed in the form of 
a patent application. 

Yet, the value of a patent today 
is more than 20 times its worth a 
century ago. 

It is against this background that 
I draw your attention to a growing 
artificial barrier to our technical 
creativity. A barrier created by those 
who simultaneously exhort us to a 
greater and greater idea generation. 

Patent application reached a peak 
in 1930, which has never been top- 
ped. I would suggest the culprit in 
the matter is that in 1930 the first 
patent was issued directly to the 
U. S. Government. The number of 
government owned patents has 
grown steadily since 1930, almost in 
proportion with the decrease in pub- 
lic applications. 

The last statement on government 
patents issued was for the year 1957. 
Since that time, the government says 
that the figures on its patent awards 
are “not available.” 

The concept of a government- 
owned patent is an anachronism at 
best. The legal definition of a patent 
is: “the right to exclude others from 


continued 

















Impact 
Wrenches 





want action 
with accuracy? 


gt AIRETOOL 


pneumatic production tools 


Airetool production tools . . . engineered 
to deliver the power and accuracy you 
want; constructed to stand up under 3- 
shift operation; designed for easy han- 
dling and speed; built for long life and 
easy maintenance. See them demon- 
strated right in your own shop... call 
your Airetool representative . . . there’s 
no obligation. 


Representatives in principal cities of 
the free world 
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Business, continued 


making, using or selling” that de- 
scribed in the invention. Our govern- 
ment can hardly be in the position 
of excluding others from making, 
using or selling that described in its 
patents. The government itself does 
not make, use or sell such inventions. 

Presently under consideration in 
Congress is a bill which states: “Not- 
withstanding any law, custom, usage 
or practice to the contrary, no in- 
vention resulting from a research 
contract or grant financed by the 
United States shall be patented other 
than in the name of the United 
States and no patent resulting from 
such a contract or grant shall be 
issued, assigned, or otherwise trans- 
ferred to any person, corporation, or 
association as compensation under 
any such contract or grant” 

Needless to say, to administer the 
provisions of this bill, a new govern- 
ment agency would be established, 
which would have the right to look 
over each new patent before it is 
issued to determine whether it would 
like to keep it or not. 
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Figure 1 eoumares patent applications “to 
gross national product, (dotted black line) 
reduced to per-man-year basis, and shows 
parallel characteristics of patent applications 
and increased GNP. 

Even if a person invented a device 
which proved to be the proverbial 
“better mousetrap,” if he or his 
company were doing work under a 
government contract, the govern- 
ment would have the right to say 
whether he could use it, make it, 
or sell it. 

These proposed acts of Congress 
are striking hard at the very well- 
spring of our national ability to 
place an American on the moon in 
this decade. They will dam up the 
flow of new technical ideas, through 
not only the threat but the detailed 
procedure for government usurpa- 





The Strategic Industries Association is com- 
prised of independent subcontractors serving 
national defense. It has been active in defend- 
ing patents and protecting the small firms 
proprietary rights. 
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Dotted line black line in Figure 2 shows 
increasing value of patent, while light line 
shows the volume of patent application made 
in the last 90 years. 


tion of the patent privilege of the 
citizen. A privilege initially granted 
by the Constitution. These proposed 
acts can not only handicap, but 
paralyze our scientific assault on the 
moon and the planets. 

We must recognize that the sci- 
ences have acceleratec their growth 
to the point where even its everyday 
terminology is inexplicable to the 
layman. It is tragic therefore, that 
in our rapid pace, we are inad- 
vertently leaving behind in compre- 
hension the very people who must 
sit in judgment of our efforts: the 
Congress. 

Only creativity can lift an Ameri- 
can into space. Only the incentive 
of financial reward and recognition 
can foster creativity. The farseeing 
concept of our Constitution, the 
countless court arguments and deci- 
sions, helped mold an equitable 
patent law. Our economic achieve- 
ment through a flow of patentable 
ideas has given this nation the 
strength of freedom and individual 
rights utterly essential to the chal- 
lenge of space exploration. 

As we set out on the greatest 
scientific adventure in our history, 
perhaps we should pause and write 
down the laws by which we will 
guide ourselves. 

History has shown the essential 
role of the patent privilege in the 
progress of our industry and our 


' society. It should be clear that it 


will be through a simple re-affirma- 
tion of our Constitutional patent 
privilege that the way will be swept 
clear of artificial barriers to the un- 
bounded flow of new technical ideas. 

This privilege has brought us 
from a wilderness to the world’s 
most advanced society. Carefully 
preserved and strengthened, it alone 
can take us to the moon and to the 
far planets of our universe. ° 
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“WHERE SHOULD YOU 
BE USING ROLLPINS ?” 


Thousands of companies—from cigarette lighter 


ROLLPIN is the slotted tubular makers to car manufacturers—have learned from 
spring pin with chamfered ends 





Gust te enttinn wrakedtnel end experience that ROLLPINS not only cut production and 
maintenance costs in every class assembly costs, but make good products even better! 
of industry. Drives easily into stand- The 9 examples pictured below don’t even begin to 
ard holes, compressing as driven. indicate the range of application and usefulness of this 
Spring action locks it in place—re- i n 

gardless of impact loading, stress simple, universal fastener. And naturally, they don’t 
reversals or severe vibration. begin to show the cost and production savings you can 
ROLLPIN is readily removable and achieve with ROLLPINS. If you aren’t using 

can be re-used in the same hole. ‘ ; 

Made in carbon steel, corrosion re- ROLLPINS now, shouldn’t you be? Write for a 

sistant steel and beryllium copper. generous sample assortment and complete 


information. Dept. R62-1197. 

















bly costs. id a for easy of hinge due to wear. 





REPLACING A HUB 
ON A GEAR... Rolipin, 
self-retained in shaft, 
is simply snapped in- 
to molded slot to 
position sintered 
gear. Rolipin’s shear 
stren is particularly 


the sparkwheel of a . . 
cigarette lighter. No pon omly . oe 
riveting or threading moving member, 
necessary. Faster 8 
assembly. 


REPLACING A Sens 8 os REPLACING A 
GROOVED ao 7 EADE } . in 
here Rollpin serves’ 9s oo Ay EXO this hinge in applica 
tone chane of an automobile tension hold Rolipin 
weight and shear brake. Is readily driven Sadie te ~ joMpin 
strength function per- into over-drilled hole I y e. s 
fectly .. . cuts assem- eliminates loosening 





valuable here. 
REPLACING A BOLT 
REPLACING TAPER AND NUT... Rollpins 


REPLACING A COTTER in tt 
; PINS . . . Rolipin elim- ro 
PIN ... Rollpin § as- ) inates cost of taper act as fasteners and 


sembly time is shorter, H pivots . . . may also 

; ; . pin reamers and the . 

lone ong Vibrations veel =) entire reaming opera- ° fe ell yg on 

fun Mt. Easily ve tion. Rolipin costs less : members depending 

_ able ne than a taper pin and upon product design 
a installation is cheaper. requirements. 








\ 
%/ 
Srnern® Masi 
- « « Rollpin 
G: serves as an axle for ee 6 Gunes 





























ELASTIC STOP NUT CORPORATION OF AMERICA au ® \ 


2330 Vauxhall Road, Union, New Jersey 
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for axial assembly 


function 


nomenciature basic heavy duty inverted 


O/QO;}O;O}O 


series no. 


internal for External 


Housings, Bores 


External 
for Shafts 


. : Internal for External 
application Bores for Shafts 


in. 250 — 10.0 125 — 10.0 394-2.0 750 — 4.0 


6.4 — 254.0 | 3.2 — 254.0] 10.0-50.8 


function for radial assembly 


interlocking 


O 


5107 


crescent “ 


CY 


5103 


nomenciature e-ring e-ring 


C 


series no. 5133 5144 


External 
for Shafts 


External 
for Shafts 


External 
for Shafts 


External 


application for Shafts 


in. 125 — 2.0 040 — 1.375 469 — 3.375 .094 — .562 


mm. 3.2 — 50.8 10-349 11.9 — 85.7 24-143 


Truarc retaining rings are precision- -engineered fas- 
teners which simplify design, speed production and 
reduce material, machining and assembly costs. They 
may be used to retain components on shafts and in 
bores and housings .040” to 10” dia. — and rings as 
large as 40” dia. have been developed for special appli- 
cations! Truare rings are installed in easy-to-cut 
grooves and self-locking types are available which do 
not require any preparatory machining. Aitogether, 
there are 50 functionally different types . . . some with 
as many as 98 sizes .. . in 6 metals and 13 finishes. 


More than a fastener! Truarc rings function as 
mechanical components by replacing machined shoul- 
ders, set collars, rivets, threaded fasteners and other 
bulkier and more expensive fastening devices. They 





for Shafts 
500 — 4.0 


19.0 — 101.6] 12.7 — 101 


reinforced 


for taking up end-play 
axial radial 


beveled 


a[olololele 


5131 


prong-lock 


5101 §102 5139 


N5002 


Internal for 
Housings, Bores 


External 
for Shafts 


External 
for Shafts 


External 
for Shafts 


for External 
, Bores for Shafts 


250 — 1.500 |.188 — 1.500 1.0 — 10.0 1.0 — 10.0 110 — 1.375] .092 — 438 


6.4 — 38.1 4.8 — 38.1] 25.4 — 254.0 | 25.4 — 254.0] 28-349 . 


self-locking types 





circular self-locking grip-ring 


S/O] 0 /Q 


5115 5105 5555 


External With Threaded 
for Shafts Screw 


External 
for Shafts 


External 
for Shafts 


External 
for Shafts 


Internal for 
Housings, Bores 


094 — 1.0 094 — 1.0 312 — 2.0 .079 — .750 062 — .438 


. ° e 2.0 — 19.0 * 


eliminate drilling, tapping, threading and other costly 
machining operations. Speed of assembly and disassem- 
bly further reduces manufacturing costs and simplifies 
field service. 


Assembly tools for every requirement: 
Truare offers you the most complete line of pliers, 
applicators, dispensers and portable magazine-fed tools 
for high-speed ring installation . . . even fully mech- 
anized and automated equipment for mass-production 
assembly operations. 


Engineering Service: We'll be happy to help you 
solve your fastening problems. Send us your blueprints 
or contact your local Truarc representative or distribu- 
tor. They’re listed in the Classified Telephone Directory 
under “Retaining Rings” or “Rings, Retaining.” 


WALDES 


RUARC' 


RETAINING 
RINGS 


Use postpaid card. Circle Ne. 215 
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HEAD (GAGE 


ROLLED 


4-14 THREAD 
OD .240-.246 






».». Crucial cold 
heading done with 


KEYSTONE WIRE 










To upset an indented hex washer head sheet metal screw with 
a thin washer 300% larger than the original wire diameter calls 
for good tooling and superior quality wire. Such a screw is cold 
headed on a 2-blow header by Midland Screw Corporation, 
Chicago, Ill., from Keystone Special Process Wire. 

Ed Wick, Customer Service Coordinator, has exceptional 
praise for Keystone Wire. He says, “In cold heading this sheet 
metal screw we have had our best success with Keystone C-1018 
Special Process Wire. We like to work with this wire. A big fac- 
tor in its selection is the uniform quality throughout the coil, 
correct thermal treatment and flowability characteristics —as 
well as excellent service and dependable deliveries from Keystone 
Steel & Wire Company.” 

If you are looking for a high quality wire with delivery you 
can rely upon, it will pay you to investigate Keystone Special 
Process Wire. 
























Keystone Steel & Wire Company, Peoria, Illinois 


PERRLEMG LRAT WIS ML? © 


SPECIAL KEYSTONE 
Wize 
EN 


WIRE FOR INDUSTRY 
MADE AT PEORIA, ILLINOIS, U.S.A. 
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This “Christmas Tree” 


Is a special 
fastener 


This unique special fastener, used to compress 
laminated wood beams during the gluing proc- 
ess, was dubbed “Christmas Tree” by the 
workers in a Bethlehem fasteners plant. It was 
developed after more than a year of work with 
the customer’s design. 

We have turned out a large number of 
“Christmas Trees” for American Fabricators 
Company of Bellingham, Wash., who reports 
that each tree does 30 per cent more work than 
anticipated. Substantial savings in material 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Export Sales: Bethlehem Stee! Export Corporation 


and labor costs result because larger beams 
can be handled, and the fasteners can be spaced 
farther apart during the gluing process. 

It’s quite possible that we can make a cost- 
cutting special to replace an assembly you are 
now using. Just send us a drawing, sketch, or 
sample, with a description of the job it’s 
expected to do. We'll give you an honest 
appraisal of what we can do. 

Get in touch with the nearest Bethlehem 
office, or write to us in Bethlehem, Pa. 


ETHIEHEN 


BETHLEHEM STEEL giz 


Use postpaid card. Circle No. 2:6 
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An engineering technique which 
cuts lead time on new products by 
eliminating most conventional draw- 
ing work has been unveiled by a 
Chicago consulting engineering firm, 
TAB Engineers, Inc. 

Called the “panoramic design 
technique”, the method virtually 
does away with drawings made by 
using drawing boards, parallels and 
T-squares. Instead, designs are put 
directly on wall-size blackboards, 
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ideas and Field Reports 


hi 


PANORAMIC DESIGN CUTS LEAD TIME ON NEW PRODUCTS 


then photographically recorded, ac- 
cording to C. E. Evanson, the firm’s 
president. 

In its own use of the method to 
complete projects for clients, TAB 
reports that it has slashed both cost 
and time by about 50%. 

On a special packaging machine 
for a food processor, TAB estimated 
it would take six months and 
$80,000 to engineer and build the 
machine conventionally. Using the 





Engineering room without drawing boards. Engineer at left discusses proposed 
design with supervisors at the table. In background, photographer is making 
photograph of approved design for permanent record. 






panoramic design technique, the 
completed machine was delivered in 
90 days at a cost of $48,000. 

The technique was developed by 
H. A. Edmonds, vice president and 
director of engineering, who likens 
the method to “brainstorming.” 

“In conventional engineering 
practice, the individual designer 
made drawings of his ideas on his 
drawing board, and then submitted 
them for approval or revision,” Ed- 
monds explains. “There could have 
been as many as 10 or 20 engineers 
and designers working on parts of 
a design at the same time, and the 
chief engineer had to look at their 
work individually. 

“When the basic design was de- 
veloped, the work was turned over 
to detailers who then spent hours 
preparing the detail and assembly 
drawings for use in making a pilot 
model. 

“Our own time records show that 
an average of 78% of the engineer- 
ing time previously spent on a pro- 
ject was devoted to layout, detailing 
and revisions. This same drafting 
work using the new method is 
slashed to 34%,” reports Edmonds. 

With the new method, engineers 
and designers work together as a 
group at a huge blackboard. Each 
man is assigned a specific part of 
the design to develop, and his ideas 
are constantly on display as he pro- 
gresses. 

The director of engineering or 
project manager can see the project 
in its entirety instead of inspecting 
individual drawings one at a time. 
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THE HEAT ON 


And difficult fastener problems are solved 


New one-step, ‘“‘touch and go”’ blind ex- 

pansion riveting takes just a touch of heat 

and the job is done . . . instantly! 

Developed by DuPont, this new idea in 

fasteners is safe, simple and economical. 

All you need is a soldering iron. 

e One unskilled operator can set up to 
25 per minute. 

e Fasten metal, wood, rubber, fibreboard, 
plastic, tubing, etc. 

e No expensive tooling — all you need is 
a soldering iron. 

e Safe, positive sealing; shank expands 
along full length for wider grip range. 

¢ No finishing operation required. 

e Simple, one-piece design. 

e Brazier or countersunk head. 

e Available in brass, chrome plated brass, 
aluminum, stainless steel. 

¢ Tamper proof. 


Send for details 


THE BOWMAN PRODUCTS CO. 


industrial Division 
850 East 72nd St. « Cleveland 3, Ohio 


Exclusive distributors: 


industrial Blind 
Expansion Rivets 


6 os ar oF 


Use postpaid card. Circle No. 217 
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Ideas and Field Reports, continued 


If a change is indicated, it can be 
made just by erasing the chalk and 
sketching a new version. 

TAB estimates that if the new 
technique were universally adopted, 


private industry and the government 
could slice at least $6 billion from its 
estimated annual $22 billion engi- 
neering, drafting, and research and 
development expense. 


ADHESIVE SOLVES AIRCRAFT PATCH REPAIR PROBLEMS 


To repair superficial damage to 
the costly interiors of jet liners, 
Boeing Airplane Co. engineers de- 
veloped a basic patch-repair process, 
using Eastman 910 Adhesive. 

The process, developed at the 
Boeing Seattle plant, included tech- 
niques for repairing holes in vinyl- 
aluminum bonded panels and for re- 
bonding of polyvinyl chloride ex- 
trusions and molded parts used in 
the passenger cabin interiors. 

Restoring the deep-textured deco- 
rative vinyl designs without blemish 


is not an easy task. The deep-texture 
makes it impossible to feather out 
patching resins by sweeping. Me- 
chanical external pressures, either 
clamping or vacuum, are generally 
impractical to apply to a completed 
airplane. Speed in curing was a 
major requirement. 

In the search for an adhesive that 
would meet the requirements of the 
patch-repair method, it was found 
that the 910 adhesive met Boeing’s 
requirements for this repair tech- 
nique. 


AUTOMATIC STUD DRIVER CUTS ASSEMBLY TIME 


An automatic stud driver, built 
by Clyde Engineering and Manufac- 
turing Co., halved the assembly time 
of an automotive part. The unit 
automatically feeds, orients and 
drives different sized self-tapping 
studs in a fender ornament casting. 
One head drives a self-tapping stud 
to a required depth, and another 
head drives a shouldered stud to a 
required torque. 

The bench mounted machine 
operates on normal shop air pres- 
sure, and requires only one air in- 
take. 

To operate the unit, the part to be 
assembled is manually loaded onto 
a fixture. When the machine is actu- 





ated, fixture clamps position the as- 
sembly and start the machine cycle. 


After driving the studs, a limit 
switch releases the clamping fixture, 
and the driving heads return for re- 
loading. The approximate cycle time 
for the operation is about 2 seconds. 


UNIT TEST, CODES AND CLASSIFIES COIL SPRINGS 





A coil-spring testing unit, built by 
RCA Industrial and Automation Di- 
vision, automatically checks, classi- 


fies and color codes transmission 
main oil pressure regulator valve 
springs. It is installed at Ford Motor 
Co.’s Livonia plant, and is capable 
of checking up to 600 springs an 
hour. 

The unit, an electro-mechanical 
device, is designed to insure quality 
and improve the performance of 
automatic transmissions. It auto- 
matically classifies acceptable 
springs into three categories within 
a total weight tolerance of one 
pound. Loading and unloading is 
done manually. 
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Out-performs, out-lasts ANY wrench its size! 


And we can prove it! This new Model 951 % heavy-duty wrench does more of the tough bolting jobs with power to spare! 
it'll tighten a 4” high tensile bolt to ultimate yield point in 3 seconds. Its extra power and durability comes from an all- 
new impact unit with “Rollaction” clutch coupled directly to the motor—no springs, no gears, no lost motion. There are 
three points of impact. The impact unit is sealed in oil, suspended on ball bearings and controlled by positive ball and 
cam timing. So simple—only five major parts—you can take the entire tool apart with a single Allen wrench. So rug: 


ged—with hardened steel at all points of wear—you'll get 
ed Master Power 


more work out of it, put less maintenance into it. And it 
A subsidiary of 


features MP’s exclusive push-button reverse. Model 951 
Black & Decker: 







is our all-time engineering achievement. Test it against 
any competitive impact wrench. Call your MP distributor 
or mail us the coupon below. 


2 A EES NS CE: Ge ace Ge 
Master Power Corporation , Dept. B-11 | 
(_) Please rush me complete information 
on your new Model 951 Heavy-Duty Impact | 
Wrench. i 


Use postpaid card. Circle No. 218 
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what? all these 


Ua P-Ct sockets to 


drive just one size nut 2 


yes — AND HERE'S WHY: Every %-inch socket 


shown here solves a particular industrial nut-running prob- 
lem. Snap-on makes this variety of 34-inch hex wrench 
sockets and many more sizes and styles to give you just 
the one you need to match the job you have to do. Standard 
length, bolt clearance length, magnetic, Flexockets, power, 
power-impact and thin-wall types let you choose the socket 
to do your job faster and more efficiently, with less breakage. 


ASK YOUR Snap-on MAN — If you have a production 


or maintenance problem involving special socket design or 
application, or any other question on tools, talk it over with 
your Snap-on man. He is a specialist who devotes all his 
time to industrial application of Snap-on tools. Write us or 
call your nearest Snap-on branch. Free catalog of industrial 
wrenches and hand tools is yours for the asking. 


FOR ALL INDUSTRY 
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Ideas and Reports, continued 


TOLERANCE CHECKS UP 

TO 10,000 PARTS PER HOUR 
A small parts inspection machine, 

built by Synthane Corp., sorts and 

checks up to 10,000 parts per hour 

for adherence to tolerance. 


The unit shown was originally designed as a 
quality control check for automotive parts, 
and has since been adapted for inspection of 
other small parts. It was designed and de- 
veloped by Joseph Staub, superintendent of 
the company's automatic screw machine de- 





partment. 


It was built originally as a quality 
control check for rubbing blocks 
used in automotive ignition compo- 
nents. It has since been adapted for 
inspection of other small parts man- 
ufactured by the company. 

In checking the blocks, they are 
placed in a vibrating hopper which 
feeds the pieces into a track. They 
drop of their own weight between 
the faces of a gage which, in turn, 
checks each angle for length and 
drops it into one of two pans. One 
pan receives the acceptable pieces, 
the other the rejects. 

Performing smoothly and accu- 
rately, the unit has contributed to a 
substantial cost and time reduction 
in both quality control and manu- 
facturing operations. 


FLEXIBLE MAGNETS USED 
IN APPLIANCE MANUFACTURE 

Rubber-bonded permanent mag- 
nets, manufactured by the Leyman 
Corp., Cincinnati, Ohio, are being 
used in an electric can opener made 
by the Sunbeam Corp. 

The magnets are furnished in a 
stamped, chromium plated assembly 
for this appliance by the Amerock 
Co. 

The magnetic properties of the 
rubber molded unit are equal to pre- 
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Courtesy of Lake Erie Screw Corp., Cleveland, Obio 





Ajax-Hogue 
Wire Drawers 


Here are the Advantages of Drawing Wire 
at your Headers 
REDUCES COST OF MATERIAL Highest quality cold headed products from 
hot rolled stock instead of mill drawn wire. 


HEADS EASIER Less tendency for split or cracked heads. Hogue-Drawn wire 
has a lower yield point. 


WIRE ENTERS HEADER STRAIGHT and is not coiled after drawing. 
UNIFORMLY ACCURATE SIZE on successive coils. 

INCREASES DIE LIFE of heading dies. 

CLEAN AND PERFECT COATING - no scratches or scuff. 
CONTINUOUS DRAWING Rod ends may be welded together. 


+ Write for Bulletin No. 111-B > 


MANUFACTURING COMPANY 


\- pq 1441 CHARDON RD CLEVELAND 17, OHIO 
CHICAGO OFFICE: 110 S. DEARBORN ST., CHICAGO 3, ILLINOIS 
W R E * BURLINGAME AL. ; ANGELES 5, CA 
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introduces 


OKON | 





True to its name, the LOKON nut locks on 
a companion threaded member with a can’t- 
shake-loose grip . . . holds indefinitely against 
heaviest impact and vibration. Because the 
basic design allows adequate deformation of the 
“turret top” without overstressing any portion 
of the periphery, “LOKONS” are highly resist- 
ant to fatigue failure. And, through closely 
controlled heat treatment, a degree of elasticity 
is achieved which permits re-use time after time 
without significant impairment of the locking 
action. 

LOKON locknuts assemble fast and easy .. . 
start with finger spinning . . . tighten smoothly 
. .. lock at any point as soon as the threads in 


the elliptical section are fully engaged, and are 
readily removed without damage to the nut or 
mating part. 

Investigate LOKON at the first opportunity. 
Discover the many ways this major develop- 
ment in locknuts can save you time and cut 
costs. Test samples* and engineering data are 
yours for the asking. And, for prompt, off-the- 
shelf delivery, call your nearby Allen Distribu- 
tor who carries full stocks of LOKON locknuts 
as well as dependable Allen hex-socket screw 
products. 


*Currently offered in sizes from No. 10 through 14", 
UNC and UNF threads. Other sizes available soon. 


THE ALLEN MANUFACTURING COMPANY 





HARTFORD 1, CONNECTICUT, U.S.A. 
Piant at Bloomfield, Conn. ¢ Warehouses in Chicago, Cleveland, Los Angeles 
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>. Seneral-purpose LOCKNUT 


holds positively tight even after repeated 
on-off cycles. 


provides a “commercial” locknut in the 
“aircraft” quality range. 


offers high strength without bulk for 
heavy-duty applications. 











Only “LOKONS’’ offer all these extras . . . all without EXTRA COST! 


ONE-PIECE, ALL-METAL CONSTRUCTION -- The LOKON design requires no segments, inserts 
or other auxiliary locking devices. 


HIGH-GRADE ALLOY STEEL — Heat treated to Rc 26/30. imparts tensile strength in excess of 
250,000 psi and provides lasting spring tension for unlimited re-usability. 
CLASS 3B THREADS — Comply fully with specification MIL-S-7742 and H-28 Handbook. 


BUILT-IN FLANGE — Large-area bearing surface saves washer cost, speeds assembly, reduces 
indentation. Face of flange is held square with threads to insure even distribution of stresses throughout 
the flange and thread area. 


DIMENSIONAL ACCURACY — Allen “pressur-forming” processes control grain flow, hold toler- 
ances to consistently close limits, and produce fully-formed hex corners for sure-grip wrenching. 


HIGH TEMPERATURE SERVICE — Performance is unaffected at temperatures to 550°F. 


MILITARY SPECIFICATIONS — LOKON locknuts fulfill the performance requirements of specifi- 
cation MIL-N-25027. 





e * + e e e e . * o oe e o a 2 a - e * os . s es e e « 
The threads in the tapered crown of the nut are slightly distorted from the round. When assembled 

to a companion threaded member, this out-of-round condition causes the nut to resist free entry of 
the mating part. As the metal flexes in an effort to conform to the circular pattern of the male 


threads, friction on the flanks of the nut threads is increased. The compressive forces exerted as a 
result of this diaphragmatic flexing action produce a positive, powerful locking grip. 
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you may be overlooking one of 
your best opportunities to 


REDUCE 


INDIRECT 


- 


cOsTs — 


IMPACT/POWER SOCKETS, 
EXTENSIONS, ADAPTERS, 
NUT SETTERS, UNIVERSAL 
WRENCHES, EXTENSION 
UNIVERSAL WRENCHES 





There are over 7,000 
types and sizes of 
Apex Nut Running and 
Screwdriving Tools, for 
use with all popular 
makes of air and 
electric power tools. 


BIT HOLDERS, INSERT BITS, 





In your search for new ways to re- 
duce indirect costs, take a closer 
look at your fastening tools. These 
are most likely the busiest tools 
in your plant, in use hour after 
hour, day after day . . . and every 
use offers an opportunity to reduce 
indirect costs. 

Apex fastening tools will help 
you cut costs every time you drive 
a screw or run down a nut or bolt. 
Each Apex tool is designed for use 
with a specific type and size of 
fastener. The tool fits the fastener 
properly, insuring smooth, firm as- 
sembly without harming the prod- 
uct or wearing down the tool. 

Each Apex tool is carefully heat- 
treated in Apex’ own metallurgical 
department, insuring the correct 
degree of toughness and resiliency 
for your specific application. And 
every Apex fastening tool is built 
for continuous, production line 
use, insuring longer service life 
with far less downtime for 
replacement. 


NUT RUNNING TOOLS 
Catalog 30-A—14", %", %”", 4%", %” square drives, 
ee He", K,", %” hex drives. 


Catalog 30-B—%", 1”, 1%", 142", 242", 342" square drives, 


Ke", %", %" hex drives. . 
Catalog 30-D—Specials and Spline Drive. 
SCREWDRIVING TOOLS 
Catalog 30-C—Standard and Magnetic. 


POWER BITS, 


FINDER SLEEVE ASSEMBLIES, HAND DRIVERS 


ee sa 


a ea Soe 


FASTENING TOOLS 
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Rubber bonded permanent magnets can be 
made into various configurations. Shown above 
are a few of the many shapes presently used. 


viously used magnets, and do not 
wear in use. They are dimensionally 
more uniform. 

The magnets can be used for 
many applications, such as fhp dc 
motors, radio and television speak- 
ers, magnetic chucks and for non- 
technical uses in toys and novelties. 


PIN-IN-PIN FASTENER 
INCREASES SHEAR STRENGTH 
A combination of presently manu- 
factured fasteners is recommended 
by Standard Pressed Steel Co., to 
increase shear, bending and fatigue 
strength of joints where spring pin 
self-locking fasteners are used. 





i 


In application, the hollow cy- 
lindrical split-tube type pin is fitted 
into a similar spring pin of larger 
diameter. No change in product de- 
sign is necessary, there is no increase 
in volume, and a negligible increase 
in weight. 

The principle is being used ef- 
fectively by manufacturers of farm 
equipment, power mowers and in- 
dustriai machinery. 


DISPENSER APPLIES SET 
AMOUNT OF RESIN SEALANT 
To overcome the problem of ap- 
plying a metered amount of resin 
sealant to the adjusting screw of an 
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INFORM ATIVE NOTES T0 Ideas from Tinnerman have cut costs, improved 
products. Here are examples from Tinnerman’s 
IMPROVE YOUR PRODUCT 10,000 variations of SPEED NuT brand fasteners 
ess —all stamped with the T-mark of total reliability. 
S AVE YOU MONEY Tinnerman can help you cut costs with a free 
Fastening Analysis of your product. Call your 
; ; Tinnerman representative, or write: Tinnerman 
ublished as a service to ; 
P Products, Inc., Department 12, P. O. Box 6688, 
Designers and Engineers Cleveland 1, Ohio. ; 
be 
ve 
d. 
MASONITE PANEL CLIP retains back panel of a TV cabinet, 
‘ may be applied to many types of covers, panels, access doors, 
: and displays. “U” section locks by hand on panel edge, spring 
y leg snaps over flange of metal cabinet. This SPEED CLIP® 
fastener eliminated eight drilling and screw operations, cut 
or assembly time in half, substantially reduced materials handling 
ic for TV manufacturer. 
k- 
n- 
S. ed 
H WIND CORD CLIP has wide usage wherever fabric must be 
u- fastened to metal panels. Dart-type, self-anchoring tabs snap 
od into wire weave and mounting holes, draw gripping corners 
to down tight. Assembly requires only thumb pressure. Allows 
smoother fastening with fewer parts. First used for fastening 
” insulation cord in car doors. 
in 
ANGLE BRACKET fastens mitered corners of extruded alu- 
minum channel sections, replaces awkward tapped angle 
bracket. One of a large line of SPEED Nut angle fasteners. 
Relieved corners allow for heavy burrs on sawed edges, provide 
flexibility to offset hole misalignment. Originally designed for 
storm sash, these fasteners can also be used in picture framing, 
metal doors and windows, cabinets and display cases. 
y- 
ed 
er SPACER SPEED NUT fastener eliminates lockwashers, rivet- 
le- ing, welding, staking, clinching, provides clearance for counter- 
se punched holes. Fastener is vibration-proof, self-retaining and 
se easily removable. Built-in spacing legs eliminate separate 
spacers, cutting parts handling and inventory, lowering assem- 
: bly time and costs. Spacer SPEED Nut fasteners are available 
f- in a wide range of sizes, 
m 
n- 
r 
CANADA: Dominion Fasteners Ltd., Hamilton, Ontario. 
ip- GREAT BRITAIN: Simmonds Aerocessories Ltd., Tre- 
in forest, Wales. FRANCE: Simmonds S.A., 3 rue Salomon 
de Rothschild, Suresnes (Seine). GERMANY: Mecano 
an Simmonds GMBH, Heidelberg. 
Use postpaid card. Circle No. 223 
ing November, 1961 “2 








new 
U A-300 
power writer 


UTIC. 


Just as the name implies, the UA-300 Power Writer is a power writing tool. 


It’s a pencil styled, air-activated tool for inscribing, coding, labeling or 
marking all types of materials such as hard and soft metals, plastics, 
ceramics and glass. Almost vibrationless, the too! produces readable marks 
down to '.”. It operates on a line pressure of 40 to 100 psi. No valves or 
regulators needed. Each unit is equipped with an 8 ft. air hose. Anyone 
who can handle a piece of chalk or pencil can write on metal or otfhier-hard 


surfaces with this new tool. Write for price and complete information. 


UTICA DROP FORGE & TOOL DIVISION KELSEY-HAYES COMPANY, UTICA 4, NEW FORK 


Use postpaid card. Circle No. 224 
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Above, drop gathers on tip of shaft as it 
waits for part to be positioned. Grooves in 
the tip help drop hang on until shaken loose. 
When actuated by photoelectric cell, shaft is 
suddenly thrust down to moving thermostat 
(below), shaking drop loose onto adjusting 
nut. 


automobile thermostat, Standard- 
Thomson Corp. of Waltham, Mass., 
developed an automatic dispenser. 

It consists of a small reservoir of 
Loctite sealant, made by American 
Sealants Co., and a solenoid oper- 
ated applicator rod. The solenoid is 
actuated by the interruption of a 
photoelectric cell by the object to 
be treated. When actuated, the ap- 
plicator places a drop of sealant on 
the thermostat adjusting screw. 

The amount of resin delivered 
remains constant for many applica- 
tions and can be controlled by a 
simple screw adjustment. 

The chief limitation of the device 
is that the work to be treated must 
pass directly underneath the appli- 
cator, positioned with an accuracy 
of half a screw diameter. 

Because the applicator is actuated 
by the object to be treated, the parts 
do not have to be evenly spaced. 

A counting attachment indicates 
how many applications have been 
made. Other advantages of the unit 
are reduced waste in material and 
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heat treated 
alley steel nuts 


selected and tapped 


face HR down 







within .002” 


face run-out 









on hard-to-hold, tough steel 

parts where accuracy and quick 

changeover are important. They cut 
production costs, help 

you to make reliable deliveries of high 
quality parts. Snow has 

3 types of machines for tapping (see 

below). On your next job let us 

show you what the Snow 

method can do. We invite 

samples and 

prints. 













SNOW NUT TAPPER SNOW HORIZONTAL SNOW VERTICAL 


(like above). MACHINE MACHINE 

Hopper can select For special parts For short runs on 
flanged nuts that need a quickly changed 
FACE DOWN. clamping. Hopper dial index plate. 


or hand feed. 





Snow Manufacturing Co., Dept. C, 485 Eastern Avenue, Bellwood, Illinois. Telephone, Chicago, EStebrook 8-7142 


master tooling costs 


Use postpaid card. Circle No. 225 
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“Specia ‘RIVETS 


ARE NATIONAL STANDARDS! 


No single style of rivet can do every job, or’ 
even many jobs perfectly, or at lowest cost. 


National, therefore, produces 
thousands of types, sizes and 
shapes—each designed to fill 
the engineering requirements of 
a particular application. 

Because National has the 
dies and facilities to produce 
so many types of rivets, you 
are assured of getting the cor- 
rect rivet for your job at mass 
production prices. 


NATIONAL RIVETS AND 
RIVETERS DO THE JOB BEST 


Nearly 90% of all rivet set- 
ting machines in use today are 
low cost single floor or bench 
type riveters. These machines 
can be operated by semi-skilled 
and even unskilled workers with excellent results and 
speed. They can be fitted with jigs for precision fasten- 
ing and easily converted at any time for new applica- 
tions. Multi-headed riveters are also available where 
the job warrants. 
National's rivet setting equip- 
ment is available through pur- 
chase, or a lease plan if a 
capital investment is not 
desired. Why not investigate 
National to see how little it 
takes to convert a costly fasten- 
ing proceedure to simple, fast, 
profit-saving riveting? 


Send your blueprints or the fastening job for a prompt, helpful 
solution to your fastening problems. 


NATIONAL 
\\ RIVET & MFG. COMPANY 


D211 MAIN STREET + WAUPUN, WISCONSIN 
Use postpaid card. Circle No. 226 
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the ability to draw close specifica- 
tions as to the amount of sealant to 
be applied. 







ASSEMBLY UNIT STAKES 
SHAFTS TO GEAR SEGMENTS 

A small parts assembly machine, 
built by N & N Machine Co., is used 
to stake shafts to an irregular-shaped 
gear segment. 

A vibrator hopper delivers the 
shafts to a distributor wheel posi- 
tioned in line with a staking plunger. 
Because of the irregular shape of the 















Small gear segment, and shaft which is staked 
is shown above. Below is machine, showing 
vibratory feeder which orients and feeds 
shafts to staking unit. Gear segments are 
manually loaded in locating dies on indexing 
table, 















gear, it is manually loaded in locat- 
ing dies mounted on an index table. 

As gear segments come in line 
with the staking plunger, the shafts 
are automatically placed and staked. 
If a gear segment is missing from a 
locating die, no shafts are fed, and 
the staking operation is passed. 

After assembly, the finished parts 
are removed from the dies by locat- 
ing pins and are conveyed away from 
the indexing table. 

The speed of the machine can be 
adjusted to accommodate the oper- 
ator’s speed in loading. With minor 
modifications, the unit can be 
adapted for a fully automatic opera- 
tion. 
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Think Quality... 





THE CONSISTENT QUALITY OF HOLO-KROME THERMO-FORGED* 
SOCKET SCREWS CUTS REJECT AND IN-WARRANTY SERVICE COSTS 


Are inspection, in-warranty and replacement costs 
putting a tight squeeze on your profits? Join other 
profit-conscious industrial leaders in turning to 
quality to reduce these costs and increase profits. 
‘THERMO-FORGED socket screws are produced by a 
patented electronic forging process which pre-con- 
ditions the metal. This makes possible exact control 
of metal flow, and allows us to maintain tolerances 
impossible with other forging methods. Thread 
rolling and subsequent operations are controlled 
more precisely than ever. As a result, THERMO- 
FORGED socket screws are unmatched in quality, 


YVevaaKXed 


*Trade Mark of The Holo-Krome Screw Corporation 


free from flaws, checks and hidden imperfections, 
with dimensional precision unattainable. with or- 
dinary forging methods. THERMO-FORGED socket 
screws can materially increase your profits by re- 
ducing rejects and in-warranty service costs. See 
your authorized Holo-Krome distributor or write 
for more information. 


HOLO-KROME 


Thermo-Forge 
SOCKET SCREWS 


SOLD ONLY THROUGH AUTHORIZED HOLO-KROME DISTRIBUTORS 
THE HOLO-KROME SCREW CORPORATION © HARTFORD 10, CONN. 


Use pestpaid card. Circle Ne. 227 
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Part 1 


This first of two articles presents the role 
of data processing in all facets of electronic pro- 
duction at Hughes. Its application to actual 


assembly work will be further detailed in Part 2. 


The brains of automatic assembly control is RAMAC which can store 40 million digits of information. 


by Robert W. Parker 
Head of Industrial Dynamics Systems 
Hughes Aircraft Company 

El Segundo, California 


Assembly Control Through 


A! our El Segundo division, we 
produce airborne electronics 
equipment, including fire control, 
navigation, guidance and automatic 
control systems. Each product is 
highly critical in nature in that its 
failure at a crucial moment might 
cost an airplane, several lives, or 
a million-dollar missile; even worse, 
it might allow enemy penetration 
with atomic weapons. 

The assembly of these complex 
products is accomplished by ap- 
proximately 5000 employees work- 
ing in a 630,000 sq. ft. plant. The 
task of turning out a variety of 
high-quality electronic units on a 
large scale, by so many workers, 
poses many problems of planning, 
scheduling and control. Thousands 
of detail parts must be made avail- 
able in the right quantities at the 
right time, whether they are fabri- 
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View of portion of the large 


electronic assembly department at the Hughes-El Segundo plant. 





Automatic Data Processing 


cated at the plant or procured by 
purchasing. Tools must be provided, 
test equipment installed, and as- 
semblies built up in successive stages 
—all according to closely integrated 
schedules. Engineering changes znd 
schedule deviations must be proc- 
essed as quickly as they occur to 
prevent any disruption in the total 
manufacturing effort. To control 
such operations, management of the 
plant must have accurate and timely 
information reflecting plant per- 
formance at every step of the manu- 
facturing process. 

The rapid growth in the scale 
of manufacturing operations at 
Hughes-El Segundo during the past 
ten years has been accompanied by 
a trend toward shorter runs of 
increasingly complicated products. 
Every year brings new problems of 
control which in turn result in ever 
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increasing demands for better in- 
formation systems. Systems origi- 
nally based largely on manual 
procedures have been augmented 
in succession by tabulating equip- 
ment, small scale computers, and 
finally large scale computers and 
other newly developed data process- 
ing devices. The development of 
these systems is the responsibility 
of the Industrial Dynamics De- 
partment, which includes Systems 
Analysis, plus Programming and 
Divisional Data Processing func- 
tions. 


COMPUTER DEPARTMENT 

The heart of the data processing 
system now in use at Hughes El 
Segundo is the computer depart- 
ment. This includes several large 
conventional computers along with 
a double console RAMAC installa- 


tion which can do two jobs at once 
and store up to 40 million digits 
of information. Less sophisticated 
machines are available for the more 
routine jobs. Information is trans- 
mitted by means of punched cards, 
punched tapes, magnetic tape and 
print-outs, dependent upon its form 
and manner of usage. The com- 
puter department is supplemented 
by 32 Stromberg Transacter units 
which transmit localized informa- 
tion to the computer center from 
throughout the plant. This informa- 
tion gathering installation pene- 
trates every department when action 
taken on any phase of production 
will affect the records. When this 
information reaches the computer 
center, all records are up-dated and 
kept current. 

The over-all system is built 
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Figure 1: Information “‘loop"’ set up by the automatic data processing system in use at Hughes. 


around the concept of an informa- 
tion loop (see Figure 1). Input in- 
formation picked up from manually 
prepared forms, pre-punched cards, 
or from automatic data collection 
devices, is converted to punched 
card form and fed into data process- 
ing equipment. The input informa- 
tion is processed in accordance with 
program instructions which reflect 
Division policy and Departmental 
operating procedures. Output is in 


the form of action documents of 


various types, 


reference lists 


as 


necessary, and summary reports for 


management control. 


The entire 


system is kept in balance by con- 
tinuous adjustments made possible 
by input and feedback features. 


SCOPE OF SYSTEM 

The entire automatic data pro- 
cessing system ranges from sales 
forecasting to shipping, and in- 


corporates the various engineering 
and production phases. A detailed 
description of all system applications 
is far beyond the scope of this 
article, so we will concentrate here- 
after only on those aspects of the 
system that have to do with assembly 
control. But keep in mind that while 
this assembly control is being main- 
tained, information from these as- 
sembly controls is being coordinated 
and used with other controls which 


Figure 2: When returned to RAMAC, this card indicates an order has been released from Order Control to Stores. 
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affect scheduling, purchasing, parts 
fabrication, accounting, labor con- 
trol, etc. 


GENERAL ASSEMBLY CONTROL 

The control system for assembly 
mechanizes the information flow 
from the factory to management 
and thus provides accurate, timely 
control over line performance. The 
system concepts previously used 
were limited by the time required 
to transform pertinent production 
facts into reports. These reports 
reflected past history rather than 
current status. 

The new system utilizes the latest 
techniques of data collection and 
record maintenance. It bypasses 
clerical bottlenecks which in the 
past have delayed the reporting of 
vital production information. Pro- 
duction data is collected by auto- 
matic recording devices and fun- 
neled into a central data processing 
system which updates all records 
affected by the data and reports the 
changing picture to management on 
a timely basis. 

The 32 Transacter units men- 
tioned previously form a communi- 
cation network which connects the 
source of information directly to 
the data processing system, thereby 
providing for faster recording and 
transmitting of inventory and manu- 
facturing data between factory and 
office. These units are remote trans- 
mitters installed in the storerooms 
and in the manufacturing areas near 
the employees’ work stations. Vari- 


ous sized IBM cards, pre-punched 
with employee payroll numbers, part 
numbers, lot numbers, and other 
required data, can be inserted in 
the transmitters. Variable data (such 
as quantity) are added by the setting 
of dials. Only after the correct 
combination of cards and dials has 
been entered will the entire message 
be read and transmitted. The record- 
ing equipment at the central loca- 
tion will punch the message in 
paper tape adding date and time. 

Information required to control 
assembly operations is maintained 
on RAMAC, a data processing 
system that has the ability to make 
computations and update a large 
electronic memory. It may be 
thought of as a large automatic 
filing system with the ability to store, 
recall and report information at 
electronic speeds. 


“RAMAC”’ DEFINED 


The word “RAMAC” was coined 
from the phrase “Random Access 
Method of Accounting and Con- 
trol.” The Random Access feature 
of RAMAC means that production 
data may be fed into the machine 
as it occurs, in random order. The 
machine will search out all records 
that the information affects and take 
the necessary action to record it and 
report its effect to all concerned. 
The RAMAC system has storage 
ability to remember 40 million 
digits of information. This informa- 
tion is grouped into records of 100 
characters each. The information 


contained in the records coupled 
with the ability to revise them 
quickly to reflect changing con- 
ditions, provides the basis for up- 
to-date analysis and feedback of 
information collected from the 
Transacter network. 


ASSEMBLY AREA RECORDS 

The following records for the 
assembly area are maintained on 
RAMAC: 

Inventory—One record is estab- 
lished for each part in the Line Flow 
Inventory. These records serve as 
an index to all open orders against 
a given part number. 

Open Order Records—One 
record is established for each Line 
Flow order. This record is used as 
the basis for reporting the progress 
of work against the order, and con- 
tains the quantity of parts completed 
through each stage of assembly 
throughout the factory. 

Operation Master File—A record 
is maintained in RAMAC repre- 
senting each manufacturing opera- 
tion necessary to build a given 
assembly. This record contains the 
standard time allowed for the opera- 
tion as well as the cost center which 
performs the work. These records 
are used as the basis for awarding 
labor performance credit, loading 
the line, and forecasting future 
requirements. 

At this point, a description of 
the documents which control as- 
sembly is in order. Actual assembly 
production and the reporting sys- 
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Figure 3: A ‘master job card"’ such as this is prepared for every assembly order. 
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tem in use will be described in the 
second part of this article. 

Each week, Tabulating prepares 
control documents for all orders to 
be pulled from stores in the next 
15 days. These cards and requisi- 
tions are then delivered to Order 
Control. The following is a descrip- 
tion of the documents in this kit. 


Inventory-On-Order Transaction 
—This inventory transaction will 
place assembly requirements “on 
order” as a result of releasing an 
assembly order to Stores. The card 
is received by Order Control with 
the order kit from Tabulating and 
retained in the order kit until the 
order is released. At that time the 
card is pulled and batched to Tabu- 
lating for inclusion in the weekly 
Assembly Transaction Registers. 


inventory to work in progress. It is 
sent to stores in the assembly order 
kit. 


Stores Locator Card—This card 
is used in the Transacter to record 
the receipt of an order in the ac- 
cumulation area. This is reflected 
in RAMAC records and therefore 
in the daily status report. After its 
transmission via the Transacter, the 
bin location of the kit is recorded 
on this card and the card filed in 
a locator file. When the order is 
released to the assembly line, this 
card is again used in the Transacter 
to transmit the change in status 
data to RAMAC. The effect in 
RAMAC of this transaction is to 
move the released quantity from 
the accumulation area and locate 
it “On Line.” 


Line Flow History Card—This 
card (Figure 4) is used to record 
the progress of work on the line. 
In the case of shippable assemblies, 
the card also records the receipt 
of assemblies into Finished Goods 
Stores and any changes in location 
on through the shipment. As the 
production work on assemblies is 
completed this card is used in con- 
junction with the Transacter to 
record completion data in RAMAC. 
As a result of RAMAC processing, 
the quantity completed is relocated 
from “On Line” status to “Quality 
Control.” At this point, labor credit 
is awarded for production. 


The above described documents 
are prepared in “blank” form prior 
to actual production assembly work, 
and are included in the kit of pre- 
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Figure 4: A typical ‘‘line flow history card"’ which is used to record the progress of work. 


Assembly-On-Order Card—This 
card (Figure 2) when returned to 
RAMAC indicates that the order has 
been released from Order Control to 
Stores and updates the Assembly 
Status Report accordingly. This 
card is kept in the order kit until 
the order is released, then it is pulled 
and submitted to RAMAC. This 
must be done promptly to assure 
that the Assembly Status Report 
will reflect the correct situation. 


Summary Requisition—This con- 
stitutes a list of parts needed to 
meet the material requirements of 
a given order. This document serves 
as the basis for disbursing parts from 
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Green Identification Tag—This 
card is also included in the kit and 
used to identify non-shippable as- 
semblies (generally sub-assemblies 
which must progress through an- 
other assembly department). 


Master Job Card—One such card 
(Figure 3) is prepared for every 
assembly order. It accompanies the 
assembly kit to Work-in-Process 
stores, and is sent to the line with 
the initial release. These cards are 
maintained at the Transacter sta- 
tion in the area performing the work 
until the order is complete. Direct 
employees use this card to record 
labor charges through the Trans- 
acter system. 


pared documents which accompany 
the original Assembly Order Card. 
Other record cards may be included 
in this kit if they apply. Cards for 
non-shippable assemblies, for etched 
circuit boards, for shippable modu- 
lar kits, and for wire preparation, 
are typical. In all cases, the purpose 
of these cards is to keep “the finger 
of control” on every assembly from 
the time of its justification until it 
is finished and ready for shipment. 

Application of the data processing 
system to actual production assem- 
bly work, and the reporting system 
used to maintain continuous con- 
trol will be covered in the second 
part of this article. e 
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and flow points 


of brazing alloys 


by Karl M. Weigert, Ph.D. 

Assistant Professor 

Department of Industrial Engineering 
Pennsylvania State University 


ene requirement for silver-copper 
brazing alloys to “flow well” goes 
back to ancient times. The Greeks 
called them “eutectic,” meaning 
“well flowing.” Today, this term has 
a scientific meaning: the eutectic 
composition of this alloy at 72% 
silver has the lowest and narrowest 
melting range. Strangely enough, 
many low melting compositions re- 
quire large amounts of the more 
expensive metals. 


During the years between 1930 
and 1945, silver brazing alloys 
were developed for which (by the 
additions of zinc, tin and cadmium) 
the melting ranges were lowered 
and remained narrow enough to 
avoid segregation. 


Binary alloys which consist only 
of two metals have a melting point 
below which everything is solid, 
called “solidus”; the temperature 
point above which the entire alloy 
exists only in the liquid stage is 
called “liquidus.” 


It was found from experience that 
certain intermediate temperatures 
between the solidus and liquidus 
temperatures give the best brazing 
results. These arbitrarily chosen 
temperatures (at which sound and 
strong joints could be made) were 
named “flow points” in this country. 
In Europe, the term “working tem- 
perature” was adopted as the tem- 
perature at which the brazing alloy 
would penetrate a joint. 

Today, additional requirements 
have to be considered. Brazing 
cycles have been shortened, thereby 
reducing heating costs. Brazing al- 
loys have been developed which 
form joints sometimes stronger than 
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the parent metals. One of the best 
all-around alloys in this respect is 
the BAg-1 45% silver brazing alloy. 
It has a melting range so low and 
narrow (1125-1145°F) that a dif- 
ferentiation between melting, braz- 
ing and liquidation becomes strictly 
academic. Not even today have all 
the phase transformations and re- 
actions between base metals and 
filler metals been satisfactorily de- 
scribed. During the relatively short 
heating and cooling cycle, the 
complete phase equilibria are not 
necessarily established. Solid phases 
can further react with liquid phases 
in so-called peritectic reactions or 
through diffusion into the base 
metal. 


Generally speaking, the alpha 
phase of the pure metals is the most 
ductile phase; however, the strength 
is quite low. Beta phases containing 
up to 50% additions of the copper 
or silver base brazing alloys are less 
workable, but form a strong matrix 
in many commercial brazing alloys. 
In a non-commercial silver-copper- 
zinc alloy, the beta phase produces 
joints stronger than mild steel. 


Due to recent improvements in 
temperature recording techniques, 
cooling curves can be taken with 
more accuracy and reproducibility. 
From the “kinks” in these curves 
(caused by latent heat of reactions 
being released), the nature of the 
solidification mechanism can be re- 
vealed. Only a small amount of 
heat is released at the liquidus 
temperature; therefore, frequently 
the true liquidus temperatures have 
been overlooked, and intermediate 
lower temperatures named liquidus 
temperatures instead. 


Another method of phase identi- 
fication is by the use of the micro- 
scope, examining ground, polished 
and etched test specimens. An ex- 


perienced metallurgist can readily 
distinguish the primary, secondary 
and final solidification. 

Another typical example of a 
silver brazing alloy type is the 15% 
silver and 5% phosphorus copper 
base alloy. A ternary eutectic com- 
position with 7.2% phosphorus 
melts as low as 1185°F, but forms 
a brittle joint. This temperature— 
at which a metallic bond between 
parent and filler metals forms—has 
been called the “bonding tempera- 
ture.” It is not until the joint is 
heated to 1300°F that the best braz- 
ing temperature is reached. Here all 
the molten phosphorus-copper re- 
acts with the copper base parent 
metal, forming a strong ductile bond. 
(Due to the formation of brittle 
iron phosphides, this type of filler 
alloy has little application in the 
joining of ferrous metals, except for 
temporary jobs.) 

Another example is the nickle 
base alloys which contain borides 
and/or silicides. Their melting tem- 
peratures are given as 1800°F and 
higher. This is several hundred 
degrees below the real liquidus 
point, at which temperature many 
of the super alloys would melt. The 
properties and reactions of the inter- 
mediate brazing compositions have 
not yet been investigated. 


Most of the precious metal braz- 
ing alloys have the same brazing 
temperature as often as they are 
reused; therefore, they are often 
called “solders.” Brazing alloys that 
contain reactive compounds remelt 
at higher and higher temperatures. 
These remelt-temperatures are of 
great importance for high tempera- 
ture service components. 


Although much information about 
melting ranges can be obtained from 
the reading of phase diagrams, most 
engineers would not be any more 
interested in the statement of a 
metallurgist that these alloys form 
alpha, beta or gamma phases than 
they would be to hear that he be- 
iongs to a Greek letter fraternity. 
They often overlook that it is the 
formation of certain phases that 
governs the proper performance of 
brazing processes as well as the 
quality of the joint. One engineer, 
who was shown a phase diagram and 
asked if he could read it, replied: 
“Sure, but there’s no one writing on 
this one.” . 
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by Roy F. Leonard, Industrial Engineer 
and Richard E. Deutsch, President 
Products for Industry, Inc. 


| he most plants involved with as- 
sembly operations at work 
benches, there has developed a 
considerable awareness that a care- 
ful study of individual operations 
can lead to reduced production 
costs. However, a related study, 
which offers an equal opportunity 
for cost reduction, has been largely 
ignored. It is concerned with the 
development of the total bench lay- 
out within an assigned area, using 
modular equipment. 

Two of the fundamental aims of 
spatial planning are to minimize the 
use of valuable floor space and to 
reduce the handling of materials 
between stations. To attain these two 
goals, the planner must take into 
consideration a large number of 
factors peculiar to his specific 
assembly problems. His solution 
becomes invalid when, as _ time 
passes, any of these factors are 
changed. Thus, a third aim is to 
provide flexibility so that the lay- 
out can be modified with changing 
conditions or as methods improve- 
ments become apparent with ex- 
perience. Finally, the over-all lay- 
out must be consistent with the 
methods planning for each indi- 
vidual work station. 

Some production planners have 
generally ignored area planning of 
bench layouts because long ago 
they decided on adopting a standard 
work station size and an in-line 
configuration for the entire plant. 
This policy, it is argued, permits 
them to place a bench anywhere in 
the plant and thus get maximum 
use of the equipment. Moreover, 
there is a reluctance to worry about 
spatial layout planning either be- 
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cause changes occur so rapidly that 
today’s plans are obsolete tomor- 
row, or because “we never change” 
so that the plans created years ago 
will be appropriate beyond the fore- 
seeable future. Admittedly, such 
thinking eases the job of the planner, 
but it results in wasteful assembly 
techniques. 


The various aspects of assembly 
can be optimized if the complete 
layout is custom designed for the 
specific product run within the 
particular plant situation. Let us, 
then, examine standardization to 
determine whether it actually does 
preclude the possibility of such total 
layout planning. The policy of 
standardization need not and should 
not mean that all benches are 
identical. A study of properly de- 
signed work stations within a plant 
(often within a single line) would 
reveal a distribution of desirable 
sizes and shapes. It would not con- 
firm any one bench as being most 
efficient throughout. Therefore, 
standardization must be interpreted 
ina broader sense, i.e., the use of 
standard components which can be 
assembled into a wide variety of 
work station sizes and configura- 
tions. These components can be 





Pianning assembly stations 


with modular equipment 


used and re-used for work stations 
throughout the plant but can be put 
together on the spot to form that 
layout, designed in advance, to be 
the most effective for the job at 
hand. 

How about those conflicting argu- 
ments about changing conditions? 
There are few, if any, plants where 
changes never take place. Three 
major elements of production plan- 
ning are continuously subject to 
variations: the market, which not 
only determines the volume require- 
ments of an item but also the rela- 
tive balance between that item and 
others being manufactured in the 
same plant; engineering changes; 
and production methods. Each of 
these is made up of a large number 
of factors. A layout which is most 
carefully designed to fit a given set 
of conditions becomes something 
less than the most effective arrange- 
ment as those conditions change. 


The modification of a layout is 
impractical if fixed dimension tables 
are standard. However, the use of 
standard components as described 
above produces a relatively simple 
solution. Just as these components 
can be used for any type of layout 
throughout the plant, the layout into 
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Fig. 2: Here is an example 
of an installation of modu- 
lar work benches. Each 
operator has 12 sq. ft. of 
work surface area and 30- 
in. depth, using only 45 
linear inches. 


which they are made can be readily 
altered to fit a new production plan. 
The concept of standard bench 
components means inherently that 
the length or depth of a work station 
can be modified, the height of an 
accessory can be changed, a console 
wing can be added, whole work 
stations can be added to or removed 
from the line, and many other 
changes can be made. Moreover, 
these modifications need occur only 
at those points where they are 
indicated. It is also possible to 
change the layout at any specific 
work station to fit changes in 
the assembly operations performed 
there. The result is an altered lay- 
out which meets a new set of condi- 
tions. It is achieved at small cost 
and without disrupting the entire 
line. 

We have pointed out how the 
concept of standard components 
for assembly work stations makes 
spatial planning a practical under- 
taking. It allows standardization; at 
the same time it permits the layout 
to be designed for the specific job, 
and provides a means of keeping 
that layout up to date. Following 
are two case histories, over-simpli- 
fied because of space considerations, 
which illustrate some advantages of 
over-all layout planning: 


CASE “A” 


A small electronics firm had 
considerable success with a new 
product. Management, in forecast- 
ing 1961 volume, realized that 
assembly facilities would have to be 
substantially increased. 


Problem: The department in ques- 
tion was deemed too small for the 
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required expansion. The only other 
available place suitable for produc- 
tion was occupied by the cafeteria, 
but management was reluctant to 
move the cafeteria to an unsatis- 
factory location. All benches in the 
plant were in modules of 72 x 30 
in. (each containing two stations) 
and arranged in-line. The standard 
depth was adopted to meet the need 
of a few scattered operations re- 
quiring it. 

Diagnosis: None of the operations 
in the department under considera- 
tion needed a work station depth 
in excess of 18 inches. The exces- 
sive depth meant wasted floor space. 
Bench tops were used to hold 
pocketbooks, lunch boxes, and 
street shoes. 


Solution: The company ordered 
standard components to erect in- 
line work stations which are 36 x 18 
in. These are equipped with drawers, 
shelves, and pocketbook holders. 

The narrower work stations 
proved suitable to the operations 
and opened up enough floor space 
(with some rearrangement) to ex- 
pand the department within the 
original area. The costly cafeteria 
relocation was avoided. Production 
has improved through the use of 
compact work stations. Better house- 
keeping was achieved by storing 
extraneous items away from the 
bench surfaces which are now re- 
served for work. 


CASE "B” 


A manufacturer of data process- 
ing equipment was preparing to go 
into production of a new product 
under a contract from the govern- 
ment. 












Problem: The only available as- 
sembly area for the new operation 
was too small to hold the required 
number of work stations. All bench 
operations within the plant were 
performed at work stations which 
were 60 x 24 in., arranged in-line. 

Diagnosis: Although a work sur- 
face area of ten square feet was 
necessary in the new department, 
the in-line configuration wasted 
floor space. It also resulted in an 
unwieldy arrangement for the as- 
semblers because the 5-ft. span 
placed items out of easy reach. 

Solution: The company used 
standard components to erect con- 
sole work stations. Each one is 
48 x 24 in. with a wing at either 
side which is 12 in. wide and 
projects out one foot. These work 
stations are thus in the shape of a 
square U. 

The space saved with console 
stations permitted all the operations 
to be located within the area. 
Actually, the configuration per- 
mitted 25% more work stations in 
the space than would have been 
possible with an in-line arrange- 
ment. Moreover, the operators still 
have ten square feet of work surface 
but every part of it is within easy 
reach. (See Figure 1) 

Spatial planning solved floor 
space problems for these companies. 
The cases are typical because the 
specifics of each are unique. The 
concept of standardization of work 
station components produced solu- 
tions which were practical since it 
makes possible a layout designed to 
meet a particular situation without 
necessitating the use of single- 
purpose equipment. . 
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This article presents a sampling plan for the layman and assumes 


no prior knowledge of quality control. It can be used in any type of operation, 


but is particularly suited to the inspection of fasteners and hardware. 


by Martin W. Sullivan Jr.* 

Section Head, Quality Analysis Section 
Quality Control Engineering Department 
Aero-Weapons Division 

Raytheon Company 

Andover, Massachusetts 


a and test are the usual 
tools for determining the con- 
formance of an item (end product, 
assembly, or part) to the drawings 
and specifications into which design 
intent is translated. 

Wherever it is feasible to risk the 
probable consequences of undetected 
defects, inspection and test may be 
performed on a sampling basis. The 
risk which can be tolerated de- 
termines the acceptable quality level 
(AQL) or limit (AOQL), and a 
sampling plan can be developed for 
inspection and test which will assure 
that this level or limit is maintained. 
By defining a sample size to obtain 
evidence as to the quality of a lot, 
and by furnishing criteria for evalu- 
ating this evidence, a sampling plan 
provides inspection and test with a 
means for distinguishing between 
lots of good and bad quality—thus 
effecting an acceptable quality level 
or an average outgoing quality limit. 

It is possible, through the intro- 
duction of sampling, to reduce the 
costs of a product which are at- 
tributable to inspection and test by 
up to 80%. The media through 
which sampling accounts for these 
savings are (1) a reduction in in- 
spection and test time and/or per- 
sonnel, (2) an increase in inspection 
and test efficiency, (3) a reduction 
in inspection and test equipment, 
and (4) the elimination of the need 
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for special inspection and test equip- 
ment. There are, at the same time, 
costs which are peculiar to sampling 
inspection and test, namely (1) 
defects which are inherently ac- 
cepted under a sampling plan—and 
which appear at a later stage of 
production or assembly, or during 
the intended use of the product, 
(2) shifts in inspection and test 
workload when lots rejected on the 
basis of sampling must be 100% 
screened for defects, (3) errors in 
the application of the sampling plan, 
and (4) the administration of the 
plan. 

An effective sampling plan must 
satisfy two basic requirements: (1) 
it must provide the quality assur- 
ance which is desired; and (2) it 
must effect savings greater than the 
costs which it introduces. 

The purpose of this article is to 
present a sampling plan which will 
maintain the desired quality level 
and limit for any operation, item, 
or characteristic and will, at the 
same time, assure that costs are, 
or approach, a minimum for sam- 
pling inspection and test. The plan 
is unique in that it utilizes a con- 
stant sample size to provide the 
quality assurance which is desired. 
In so doing, there is practically no 
likelihood of error in the applica- 
tion and execution of the plan and, 
the costs of training, supervision, 
and administration normally at- 
tendant to sampling are reduced to 
a minimum. 


THE BASIC FORMULA 
The AOQ is the average out- 
going quality, in percent defective, 


of the items accepted by Inspection 
and Test. The AOQL is the limit 
which the outgoing percent defective 
will average—regardless of the in- 
coming percent defective—under a 
given sampling plan. A sampling 
plan developed to assure an average 
outgoing quality limit of 1% de- 
fective will, conversely, assure that 
99% or more of the items accepted 
by Inspection and Test will conform 
to drawings and specifications— 
even though, in actuality, only a 
small percentage of the items ac- 
cepted may have been physically 
inspected or tested. 

The plan outlined herein provides 
the minimum sample size which 
will, for all lots—regardless of size 
—assure that the desired AOQL 
will not be exceeded, and, con- 
versely, that the desired minimum 
quality yield (MQY) will be main- 
tained. 

The AOQL (and, consequently, 
the MQY) may be established: 

1. For an item (end product, 
assembly, and/or part) to assure 
that no more than x% of the out- 
going items will be defective for 
any reason. 

2. For an individual characteristic 
(material, visual, dimensional, or 
functional property) of an item to 
assure that no more than x% of 
the outgoing items will be defective 
for this characteristic. 

3. For a class (Critical, Major, 
Minor, etc.) of characteristics to 
assure that no more than x% of 
the outgoing items will be defective 
Sere 
———< 
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procedure 


for any characteristic within the 
class. 

The AOQL for any or all of the 
above applications may be con- 
trolled through sample sizes devel- 
oped from the formula below: (1) 

wk 


n= 





, for a given value of c 
AOQL 
where: n is the sample size 
c is the acceptance number 
for the sample, i.e., for 
a lot to be accepted on 
the basis of a sample, the 
sample must contain no 
more than c defective 
items. 

w and k are constants for a given 
value of c, and thus the 
product wk is a constant. 

AOQL is the desired average out- 

going quality limit for the 
item, characteristic, or 
class. 

From this formula it is possible 
to determine the sample size re- 
quired for any level of quality 
protection desired and, conversely, 
to determine for any given sample 
size, the level of quality protection 
provided. 

If the desired limit for the average 
outgoing quality of an item, char- 
acteristic, or class of characteristics 
is 2.5% defective, the sample size 
required, when c = 0, would be: 

wk (1.00) (.368) 

e _ = 15 

AOQL .025 

Thus, a sample of 15 items— 
selected at random from a lot of 
any size—will maintain an AOQL 
of 2.5% defective and a correspond- 
ing MOY of 97.5% non-defective. 
The sample size which will main- 
tain an average outgoing quality 
limit of 4.0% defective is 9 items 
when the sampling acceptance num- 
ber is set at zero. 
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Following are the values of wk, 





wk 
where n = for given values 
AOQL 
of c: 
c wk c wk 
0 0.368 5 3.17 
1 0.840 6 3.81 
2 1.37 7 4.47 
3 1.95 8 5.15 
4 2.54 9 5.84 


For values above c = 9, the value 
of wk can be closely approximated 
from the following formula: (2) 
log wk =—0.28214 + 1.09537 log c 

Formula (1) is applicable to all 
sampling acceptance numbers, e.g., 

6.50 





1 = whenever c is 10 
AOQL 

Under this condition the sample 
size required to limit the average 
outgoing quality to 2.5% defective 
is 260 items—tregardless of the size 
of the parent lots. For an AOQL 
of 4.0% the required sample size 
is 163 items. 

The advantage in using the larger 
acceptance numbers for a given 
AOOQL lies in the fact that, as n and 
c are increased, the capacity of the 
sample to distinguish between good 
and poor quality lots is increased. 
This is shown below: 


The first approach (a) will require 
a smaller amount of inspection/test 
where the quality of the lots sub- 
mitted for inspection or test is con- 
sistently high. The second approach 
(b) has the advantage noted above 
for large acceptance numbers and, 
the use of the same sample for 
all AOQL’s may be simpler to 
administer. 

Formula (1) is readily adaptable 
to determining the AOQL of an 
existing or proposed sampling plan. 
For example, a plan which calls for 
a sample size of 50 with an accept- 
ance number of 4 provides the 
following quality assurance: 


wk 2.54 
AOQL = — = — => 
n 50 
.051 forc = 4 


Thus, the sampling plan used in any 
operation, or by any vendor or sub- 
contractor can be immediately 
evaluated in terms of desired quality 
protection. 

It should be noted at this point 
that there are three basic assump- 
tions which must be satisfied in 
order for any sampling inspection 
or test plan to maintain the intended 
quality level or limit: 

1. The items in the sample are 
randomly selected. 





Probability of Accepting Lots 


c n 2.5% Def. 
0 15 .688 

1 34 791 

2 55 .839 

3 78 .866 

4 102 884 

5 127 .898 

10 260 .932 
25 710 .960 


5% Def. 10% Def. AOQL 
472 .223 2.5% 
493 147 2.5% 
481 089 2.5% 
453 .048 2.5% 
423 .029 2.5% 
391 013 2.5% 
.248 001 2.5% 
.030 000 2.5% 





It is not unlikely that items and/ 
or characteristics will vary in im- 
portance and thus different AOQL’s 
may be desired. In such a case, 
sample sizes may be assigned in one 
of two ways: (a) the same accept- 
ance number, c, can be used with 
a different sample size for each 
AOQL, or (b) the same sample size, 
n, can be used with a different 
acceptance number, for example: 


2. Actual inspection and/or test 
is accurate. 

3. Whenever the acceptance num- 
ber for the sampling plan is ex- 
ceeded, the remainder of the items 
in the lot will be inspected or tested 
to the extent necessary to remove 
any items which are defective. 

The plan outlined herein will pro- 
vide the expected quality protection 
in any application where these as- 
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Major 1.0% 37. 0. C1 2 =. - fae 
Minor 4.0% 9 0 41% 3s .2 32 
Incidental 10.0% 4 0 92% 3. SS OS 
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sumptions are reasonably satisfied. 


OPERATION OF THE PLAN 


When a lot is accepted on the 
basis of evidence obtained from a 
sample, any defective items in the 
uninspected or untested portion of 
the lot will be automatically ac- 
cepted. In such a case, OQ = p’, 
where OQ is the outgoing quality 
and p’ is the percent defective in 
the lot. When a lot is rejected on 
the basis of evidence obtained from 
a sample, the remaining items in the 
lot must be screened and all de- 
fective items removed and replaced 
with acceptable items. In this case, 
OQ = p-p’ = zero. It follows 
that, for lots of any given percent 


time that this percent defective is 
accepted by Inspection or Test. 


In practice, the true AOQ from 
formula (3) is unknown since the 
percent defective in accepted lots 
is unknown and thus L:/L. + Lr 
cannot be related to a given p’. If, 
however, the expected or most prob- 
able value of L:/L» + Ls were 
calculated for a given p’ and sub- 
stituted in formula (3), the expected 
AOOQ could be determined. 


Figure 1A below indicates the 
most probable value of L«/L. + L: 
for all possible values of p’ for the 
sampling plan n = 34, c = 1, and 
Figure 1B indicates the resultant 
AOOQ values—with the highest AOQ 








defective: (3) being the AOQL for the plan. 
(p’) (Lx) + (p’-p’) (L*) Ls 
AOQ —Z = p’ oe 
L. x a Lr L. — Lr 


where L. is the number of lots accepted 
L: is the number of lots rejected 





Formula (3) states that the true 
AOQ is, at any time, equal to the 
product of the incoming percent 
defective and the percentage of the 
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While it is not necessary to 
develop the curves in Figure 1 in 
order to apply formula (1), the 
curves do give a valuable insight 


AVERAGE OUTGOING QUALITY 
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FOR n= 34, c= 1 
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into how a sampling plan based on 
the formula operates in actual prac- 
tice. For example: 

A. Ten (10) lots of 10U0 items 
each are produced and, unknown 
to Manufacturing or Quality Con- 
trol, the process (equipment, oper- 
ators, ambient conditions, handling) 
is generating defective items at the 
rate of 60 per lot, or 6% defective. 

B. From Figure 1A, the most 
likely value of L:/L» + Lr for lots 
which are 6% defective is 0.40 
when n = 34 and c = 1, ie., it is 
probable that, in 4 of 10 samples 
selected, Inspection or Test will 
find one (1) or less defective items. 
Thus, the 4 lots will be accepted on 
the basis of the evidence provided 
by the samples. 

C. Conversely, it is likely that 6 
of the 10 lots will be rejected by 
Inspection or Test due to finding 2 
or more defective items in the 
samples selected. These lots will 
then be screened and all defective 
items replaced with acceptable items 
in order to meet production com- 
mitments. 

D. Summarizing both B and C: 
(See top of next page) 
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Total Items Total Accepted Items 


Disposition Accepted 
4 lots accepted 4000 
6 lots rejected 6000 
10 lots total 10000 


Outgoing 
Which are Defective Quality 
240 6% 
0 0% 
240 2.4% 





Figure 1B confirms that, when 
the incoming quality is 6% defec- 
tive, the expected average outgoing 
quality will be 2.4% defective. This 
figure is within the 2.5% AOQL 
guaranteed by the plan, and the 
quality yield of 9760 items is within 
the 9750 acceptable items assured 
by the plan. 

OC (operating characteristic) and 
AOOQ curves represent the results 
which are likely to occur when a 
sampling plan acts upon a lot with 
a given percent defective. Since it 
is not reasonable to expect unlikely 
results to persist, those developing 
and using sampling plans rely on 
probable results in their efforts to 
maintain a given quality level or 
limit. Whenever the three basic 
assumptions of sampling (previously 
noted) are satisfied, it is inevitable 
that, over a period of time, the 


conditions described in the OC 
and AOQ curves will prevail. Thus, 
it can reasonably be expected that 
the average outgoing quality of items 
accepted by Inspection or Test will 
not exceed the AOQL guaranteed 
by the plan and that the minimum 
quality yield assured by the plan 
will be maintained. 


SUMMARY 


As noted previously, the AOQL 
may be applied to an individual 
characteristic, to a class of character- 
istics, or to an item (all character- 
istics collectively). 

When the AOQL is applied 
to an individual characteristic 
(AOQL:), the acceptance number 
is applicable to this characteristic 
only. Thus, when the number of 
defective items in the sample is 
within the acceptance number, the 


FIGURE 2 


lot is accepted for the individual 
characteristic only. When the num- 
ber of defective items in the sample 
exceeds the acceptance number the 
lot is rejected for the individual 
characteristic, and the remaining 
items in the lot will be screened for 
defects in this characteristic only. 
This assures that the individual 
characteristic will be defective on 
no more than AOQL of the items 
accepted. 

When the AOQL is applied to a 
class of characteristics within an 
item (AOQL-) the acceptance num- 
ber is applicable to the included 
characteristics collectively. Thus, 
when the number of defective items 
in the sample is within the accept- 
ance number, the lot is accepted for 
all characteristics within the class. 
When the number of defective items 
in the sample exceeds the accept- 
ance number the lot is rejected for 
all characteristics within the class, 
and the remaining items in the lot 
will be screened for defects in all 
characteristics within the class. This 
assures reason that no more than 
AOQL of the accepted items will 
have a defect in this class. 


continued 





INSPECTION PROCEDURE 




















PART NAME: Manifold PART NO, 080923 Rev. C 
CHARACTERISTIC GAGE/EQU IPMENT 
Class: Major n = 35,¢2#0 AOQL: 1% 
1. 1.0455 - 1.0465 Bore Dia. Air Spindle #31160-0 
Min. Master 31160-1 
Max. Master 31160-2 
2. Location of 1.055 Dia. Bore Hole Location Gage 32760 


1.926 - 1.948 x 2.770 = 2.792 


from Center 


3. 6 (.138) - 32NC - 3B Tapped Hole 


Class: Minor 





lh. Depth of 1.0455 Bore Dia. 


ns 2l1,c2#2l 





99 - .529 from Surface -B- 


5. 63/ Finish, Surface -B- 


Flush Pin Gage 


Thread Plug Gage Go 32),60-0 


3260-1 
AQQL: kf 
#1060 


No Go 


Surface Finish Scale 


a er 
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When the AOOQL is applied to 
an item (AOQL:) the acceptance 
number is applicable to all char- 
acteristics of the item collectively. 
Thus, when the number of defective 
items in the sample is within the 
acceptance number, the lot is ac- 
cepted for all characteristics of the 
item. When the number of defective 
items in the sample exceeds the 
acceptance number the lot is rejected 
for all characteristics, and the re- 
maining items in the lot must be 
screened for defects in all character- 
istics of the item. This assures that 
no more than AOQL of the items 
will be defective for any reason. 

The relationship of the three 
applications of the AOQL can be 
expressed as follows: (4) 


AOQL: = $AOQL: = $AOQL: 


In Fig. 2 (page 43), an AOQL is 
applied to each class of character- 
istics within the item. Thus, no more 
than 1% of the items accepted will 
have a defect which is Major, and 
no more than 4% will have a defect 
which is Minor. Finally, from 
formula (4), no more than 5% of 
the accepted items will have any 
defects. 

In the absence of an Inspection 
or Test Procedure (as in Fig. 2), 
the classification of each character- 
istic may be indicated by a symbol 
on the product drawing or specifica- 
tion—each symbol carrying with it 
a constant size sampling plan, e.g.: 


Symbol nc Class AOQL 


= 35 0 Major 1% 
cr 
om 


The plan outlined herein is ap- 
plicable in all cases where it is 
feasible to accept a calculated risk 
that some percentage, however 
small, of the items accepted by 
Inspection or Test will be defective. 
It is applicable to all internal manu- 
facturing and assembly operations 
and can be used at Receiving In- 
spection under the following condi- 
tions: 

1. A satisfactory agreement has 
been reached with vendors to the 
effect that all lots rejected by the 


Minor 4% 


Incidental 10% 
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contractor will be screened by the 
vendors, or 

2. Lots which are rejected by 
Receiving Inspection will be 
screened by the contractor (pre- 
sumably at the vendor’s expense). 

These conditions are not peculiar 
to this plan but hold, as well, for 
all sampling plans of which the in- 
tent is to maintain a given quality 
level or limit. 

This plan for constant sample 
size inspection and test is not limited 
by the complexity of the product 
and, it is adaptable to large or small 
manufacturing, assembly, inspec- 
tion, and test operations. It has 
proved to be very effective in actual 
practice, both as a control of out- 
going quality and as a factor in 
reducing inspection and test time, 
administration, and errors of sam- 
pling. Consequently, the costs of 
maintaining a quality product have 
been greatly reduced. 


OBSERVATIONS 


The only reason for conducting 
inspection or test on a sampling 
basis is to reduce the cost of these 
functions. Whether the sampling 
plan is developed on a statistical 
basis, or on a logical, non-statistical 
basis is unimportant so long as the 
plan provides the quality assurance 
which is desired. 

It is reasonable to expect that 
items to be produced in large 
quantities will be generated on 
proven, repeatable, automatic equip- 


ment. This is particularly true of 
fasteners and related items such as 
nuts, screws, bolts, washers, inserts, 
gaskets, pins, rings, terminals, rivets, 
eyelets, etc. In such cases, it is 
probable that all items in a lot will 
conform to drawings or, all items 
will be non-conforming for one or 
more dimensions. Where the quality 
history for the item confirms the 
above conditions, two substantial 
benefits can accrue: 

1. The sample size derived from 
formula (1) can arbitrarily be re- 
duced by 50 to 75% without ap- 
preciably increasing the risk that the 
AOQL will be exceeded, and 

2. The need for 100% screening 
of rejected lots can be eliminated. 
In rejected lots it is likely that all 
sample items will be defective for 
the same dimension(s) and, most 
probably, all remaining items in the 
lot will be similarly defective. Thus, 
screening becomes unnecessary, and 
the disposition of the lot becomes 
a Materials Review or Salvage 
Board decision. Thus, one of the 
most costly inspection operations— 
the screening of large lots rejected 
on the basis of sampling—is elimi- 
nated. 

It should be emphasized that the 
above steps should not be taken 
until such time as the process proves 
to be repeatable and the quality 
history (obtained from a plan such 
as that outlined in this article) 
verifies that such conditions do, in 
fact, exist. ° 
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Erected at cost of $500 for labor and material, this A-frame assembly line resulted in a 35% saving in production costs. 








An assembly line for wire harness! 
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This lazy susan wire holder located near assembly line takes up 
75% less floor space than the 4x8-ft. bench previously used. 
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A? innovation in the cable section of their 
assembly departmeni has resulted in a direct 
labor saving of 35% in the production of wire 
harnesses at the Pleasantville (N.Y.) Instrument 
Corporation, manufacturing subsidiary of the 
GPL Division of General Precision, Inc. This 
innovation put their harness assembly on a 
production-line basis, an industry first, according 
to J. F. Price, vice president of operations. 

All this was achieved through the installation 
of an A-frame on 64 x 2 feet of bench area. 
This framework can be adjusted to handle harness 
boards of varying sizes, up to 4 x 8 feet. In 
addition, harness assembly can be performed on 
either side of the A-frame. 

Workers along this 64-foot framework build 
up the wire harness on pattern boards covered 
with a transparent material, through which nails 
protrude. Precut wires are strung around the nails 
and fastened with spiral springs. The workers 
follow a pattern established by numbering pegs 
on the boards and numbering the precut wires 
in the wire holders above the pattern boards, or 
in a “lazy susan” holder. 

This latter holder is another innovation which 
saves 75% of previously required floor space. 
The device occupies about 9 square feet between 
two harness assemblers, who draw wires from 
one rack. Each of the six sections in the lazy 
susan cen be removed for loading precut wires. 
Previously, the operations required an 8-foot 
bench or 32 square feet of floor space. Steps re- 
quired by workers have been greatly reduced. 
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how to build a house in a day... 





] Floor panels are locked to joists laid 
on permafrost ground. 


2 Doorway is first wall panel to go up. It 
Jocks to floor. 


3 Wallis and partitions lock to floor and 
to each other. 


4 Roof panels go on last. This takes 
about three hours. 


5 Complete in 7 hours! Floor, walls, roof 
panels—It’s all done with Simmons 
Dual-Lock fasteners. 

Standard Dual-Lock withstands 2500-lb. 

tension; may be modified for high-load 

applications to 4500 lbs. 













s This house is put up in a day — and can be taken down in half a day! 
« Key to quick assembly-disassembly is the Simmons Dual-Lock. 


Dual-Lock is a high-load, positive-locking structural fastener perfectly adapted to 


panel fastening of demountable shelters, shipping containers, covers, cowlings... 
and to all butt-joint fastening jobs. It can be recess-mounted as in the application 
pictured, or surface-mounted on sheets or panels. Locks with heavy closing pressure, 
with very light pressure required on the key. 


Arctic Units, Ltd., Toronto, Canada, is putting up 90 “Eskimo Houses” on the 


DEW Line. Panels, including roof, are plywood-covered plastic foam designed for 
insulation against Arctic cold. 
WRITE FOR CATALOG 760. Complete details of Dual-Lock and other dependable 
quick-operating Simmons Fasteners with unlimited money-saving applications. 

a Samples and engineering service available upon request. 


SININIONS FASTENER CORPORATION 


1796 North Broadway, Albany 1, New York 


LINK-LOCK * HINGE-LOCK * HOOK-LOCK * SPRING-LOCK * CAM-BOLT * DUAL-LOCK * QUICK-LOCK * ROTO-LOCK 
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The effect 


of zinc plating 


on threaded fasteners 


by W. M. Hannemen 
Executive Engineer 
Shakeproof Division 
Illinois Tool Works 


To applied to a nut must 
overcome the friction of the nut 
face (approximately 50%), the fric- 
tion of the threads (approximately 
40%) leaving approximately only 
10% for use in creating tension in 
a threaded fastener. These values 
apply to unplated bolts. Zinc plated 
parts—because of the higher co- 
efficient of friction of zinc—should 
consume higher percentages of 
torque to overcome friction, leaving 
less torsional force for creating the 
tension. To investigate this theory, 
a series of tests were made on a 
machine developed by our com- 
pany for the simultaneous measure- 
ment of torque and tension. 

Both %4-20 x 1-% hex head 
screws and %4-20 standard hex nuts 
were used in these tests. The nuts 
were tightened against 1” x 1” x 
045 steel plates with .260 holes 
supported so that the distance from 
screw head to face of nut was 1%”. 
Parts with and without zinc plating 
were tested. 

Preliminary tension tests were 
made of plated and unplated bolts 
with the result that both types 
showed 2300 Ibs. tensile strength 
(72,500 psi) proving that the plat- 
ing had no effect on the tensile 
strength of the bolts. 

As the nut is run down, tension 
is created in the screw. At the same 
time, the friction of the threads 
causes a twisting in the screw which 
is resisted by the rigidity of the 
screw. The screw is therefore sub- 
jected to both tensional and torsional 
forces. The test machine measures 
the resulting tensile force in the 
screw under these conditions. Since 
this is not simple tension, the modi- 
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fied tensile values, for the sake of 
brevity, will be referred to as 
“twist-tension.” 

The boits were tested to their 
elastic limits, and the values re- 
corded are the maximum torque 
applied to start stretching the bolt 
and the resulting twist-tension at 
this point. 


PLAIN FINISH PARTS 


The first five bolts tested were 
unplated but with a trace of oil on 
them so they would not be bone 
dry. The procedure was to apply 
torque until stretching started, re- 
verse the machine to zero torque 
and tension, and immediately re- 
peat this twice. The first and second 
repeat tests were to see if different 
results were found on re-use. Values 
were taken from graphs produced 
by the machine. 

Analyzing (1A) we find that 91 
Ib.-in. torque will cause the bolt to 
stretch at 2170 Ibs. twist-tension, 
which closely approaches 2300 Ibs. 
as found in pure tension. Assuming 
that 65% of the tensile strength of 


a bolt is a safe value for a bolted 
joint, we have selected 1500 Ibs. 
as a recommended value and de- 
termined that 64 Ib.-in. torque will 
produce this tension. 


ZINC-PLATED PARTS 

A number of the same parts were 
given various thicknesses of electro- 
plated zinc. From these were se- 
lected four of each part (screw, nut 
and plate) which had a light coating 
of only .00005 as checked by the 
Dermitron non-destructive coating 
thickness tester. Tests were made 
on the sides of the nuts, on the 
sides of the hex heads, and on the 
face of the plates. These were tested 
in the same way as the plain finish 
parts with the following results: 

Comparing (1A) and (2A) we 
find that the plated parts required 
110 Ib.-in. torque to produce failure 
against 91 Ib.-in. for the plain parts. 
The greatest difference was in the 
ultimate twist-tension which could 
be obtained to stretch the bolt. 
Plated parts failed at only 1406 Ibs. 
as compared with 2107 Ibs. on un- 
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LATCHES FOR INDUSTRY 


HAR ERG. renee 2] 


© 5 A TER IEE DRS Te OER EA ST 


10 SECOND INSTALLATION 








@ PUNCH A STANDARD HOLE. 

@ PUSH IN GROMMET — CAPTIVATED! 

@® PUSH IN PLUNGER — CAPTIVATED! 

@ PUSH TO LATCH — PULL TO UNLATCH. 











Nylatch is a positive interference type fastener 
. .. thoroughly tested for rugged, dependable 
service. It will not unfasten under the severest 
conditions of impact or vibration, yet may 
easily be opened and closed 30,000 times 
without appreciable loss of holding power. 


Nylatch is being used to replace all manner of 
latches, captive screws, stud fasteners and 
spring clips. 

Here are only a few of the hundreds of dif- 
ferent uses for Nylatch: Electronic chassis; 
securing printed circuits; luggage; access 
doors; any type of removable panels; cabinets; 
neon signs; tool kits; and many more. 


Perhaps one of these uses reminds you of an 
application that will help you cut costs. 


Various head configurations are available; the 
easy-grip, the mini-grip and the tamper-proof 
shown above. 


- Write today for sample and literature: 


~~ 


THE HARTWELL CORPORATION 


9035 VENICE BLVD., LOS ANGELES 34, CALIF. 


BRANCH OFFICES: + CHICAGO « CLEVELAND « FORT 
WORTH * HACKENSACK © SEATTLE © WICHITA 
Use postpaid card. Circle Ne. 238 
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plated parts, about two-thirds the 
value. It can be seen that a desired 
tensile value of 1500 Ibs. could not 
be produced in the bolt by tighten- 
ing the nut because the bolt would 
fail before this tension was attained. 


of torque to tension on threaded 
fasteners. It appears that it is im- 
possible to tighten the bolt to the 
tension where the bolt is supposed 
to safely carry the load (1500 Ibs.) 
because the twist on the bolt causes 


Tension Produced in %-20 Bolt ot 65 Lb. -in. Torque 
TENSION 








Original Repeat 1 Repeat 2 
(1A) (1B) (1C) 
UNPLATED 


To show the difference between 
twist-tension and tension, the ma- 
chine was stopped at ultimate, where 
the bolt began to stretch, and the 
torque force was removed by re- 
versing the machine a slight amount. 
The bolt was then under 1400 Ibs. 
tension. The machine is so con- 
structed that by means of a wedge, 
the tension can be increased inde- 
pendent of the torque. The tension 
in the bolt was then increased to 
about 2300 Ibs. before stretching 
started again. 

The first repeat tests (2B) showed 
a reduction of ultimate twist ten- 
sion from 1406 lbs. to 1042 Ibs. 
The second repeat tests (2C) showed 
a further reduction to 905 Ibs., 500 
Ibs. less than the original tests (2A) 
and 1300 Ibs. less than that of the 
unplated part (1C). 

If a specified tightening torque 
of 65 Ib.-in. were applied to the 
plated and unplated parts, the re- 
sulting tensions in the bolts would 
be as shown on the chart above. 

These tests indicate that zinc 
plating, even so small as .00005 
inches thick (flash plating) has a 
very great influence on the relation 








Original Repeat 1 Repeat 2 
(2A) (2B) (2C) 





“00005 ZINC PLATE 


it to stretch before this point is 
reached. 


Because of the difficulty in de- 
termining the tension in an applied 
bolt, this effect is not readily ap- 
parent and one begins to wonder if 
zinc plated threaded fasteners are 
as efficient a method of fastening 
as one would normally expect. High 
driving torques for zinc plated 
fasteners give the illusion that high 
tensions naturally result. . 








“Now they’re arguing hew to 
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t®tal retaining ring ideas 


Ss\ Se 


EXTERNAL TYPE 
—for axial installation 
Specifically designed for NAS 670 
standard grooves. Termed the CS 
Series, stocked in all popularsizes. 


to help you cut costs— improve product design and performance 


the newly designed, precision die-formed retaining 


ring—available in a variety of materials and finishes— 


from .040” and up in popular shaft increments. 








INTERNAL TYPE 
—for axial installation 
Specifically designed for NAS 669 
standard grooves. Termed the CR 
Series, stocked in all popular sizes. 


EXTERNAL TYPE 
—for radial installation 


Provides unusually large shoulder 
for small shafts—termed the CE 
Series, stocked in all popular sizes. 





EXTERNAL TYPE—for radial 
installations involving high thrust 


Provides double the thrust capac- 
ity of standard “E”’ rings (CE) with 
comparable large shoulder. 
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SPECIAL RING SHAPES 
—engineered to your requirements 


Ramsey engineers will be glad to 
work with you on the design of 
special ring shapes to meet your 
individual needs 


AQO 


Ramsey’s special finish technique eliminates burrs and scale for 
maximum performance. Precision design eliminates bevelling 
or waviness in the ring. Tapered section design permits 
maximum conformability. Ring grip is not adversely affected 
by expansion or contraction within the allowable limits. 
Together with the complete selection of materials and finishes. 
Circolox gives you unlimited opportunities to cut casts and 
improve product design and performance. Circolox rings 
meet all industry and government standards. 





STACKED RINGS 

—for rapid assembly 

All CE Series rings from 4%’ to %” 
can be supplied stacked on hard- 
ened rods for assembly line oper- 
ations. 





SPECIAL THICKNESSES 
—heavier or lighter than standard 
Rings heavier or lighter than stand- 
ard thicknesses can generally be 
supplied on special order. 














ro) See ol b Ub ait hiae eb ate Mh dal-ME-bal-h1-) ambal 


the unique 360° spiral-wound retaining ring 


Copyright 1961 Ramsey Corporation 993 


manufactured by 


this FREE engineering manual brings you 


the complete tOtal 2 story! 

Contains full descriptions of Circolox and Spirolox 
Rings with complete design information 

and specifications. Write TODAY! 


a subsidiary of Thompson Ramo Wooldridge c 


RAMSEY CORPORATION 


Use postpaid card. Circle No. 230 





SPECIAL MATERIALS AND 
FINISHES 


Awide variety of special materials, 
finishes and platings are available 
to meet practically any require- 
ment. Ramsey engineers will help 
you select the type best suited to 
your needs. 


MATERIAL FINISH 
Spring Steel, Cadmium Plate 
Stainless Steel Parkerized 
Phosphor Bronze Blued Steel 
Beryllium Copper Black Oxide 
Lubrite Finish 





Box 513, Dept. U, St. Louis 66, Mo. 














Send your 
toughest threaded 

















fasterrer problems 
to Nylok 


We will analyze your problem and show 
you how inexpensive it can be to get the 
best and most economical insurance 
against equipment malfunction caused 
by loosening of threaded joints. This 
insurance is evidenced by the billions of 


in thousands of applications. MIL-F- 
18240A (ASG) states that Nylok fas- 
teners are “intended for use in tapped 
holes in place of lock-wired bolts and 
screws”. 


Nylok-engineered fasteners now serving | 





The key to the Nylok principle 








is this tough, elastic pellet that 




















offers complete design versatility. 







Only Nylok has the patented principle 
which can be applied to any threaded 
joint...male or female, any shape, 
any size, any material .. . to make it: 


LOCK: against conditions of vibration 
and shock 

SEAL: against fluid leakage along the 
threads 

ADJUST: prevailing torque keeps it 


exactly where you wrench 
it. . . without being seated 


Call Nylok at COlfax 1-9400, in Para- 
mus, New Jersey, or send your problems 
to us at Dept. N2-211. 






FREE DESIGN DATA 
Circle the indicated number 
on the Reader Service Card, 
and we'll send you a copy 
of our 24 page catalog, giv- 
ing complete, basic product 
and application data. 


Use postpaid card. Circle No. 221 








GASKET BONDING BY 
INDUCTION HEATING 


On of the new applications of induction heating is 
for bonding gaskets to metal. An example of this 
is found in the automotive industry where one company 
is bonding the gasket to the valve push-rod cover. This 
new technique, developed by Inducting Heating Corp., 
produces 250 assemblies per hour. 

Here are the particulars. The gasket is made from 
cork and rubber .170” thick with a .005” coating of 
neoprene. The side to be bonded to the metal cover is 
covered with an R.585T adhesive which forms a strong 
bond when heated to about 280°F. 

The cover is a medium-gauge steel, slightly convex, 


~ ribbed, and with a 44” x %4” channel formed on the 


edge which receives the gasket. The over-all size of 
the cover is 24%4” x 47%”. 

Operation of the bonding fixture involves four steps. 
First the operator locates the gasket in the fixture with 
the adhesive-coated side face up. Next he locates the 
push-rod cover over the line-up pins and gasket. The 
fixture is indexed, pressure is applied, and the whole 
unit heats for five seconds. (The pressure pad holds 
for four seconds and then releases.) Then the drum 
indexes and the completed assembly is unloaded through 
a chute. During the processing period, the operator has 
loaded the next assembly which indexes into position 
upon depressing double-palm buttons. . 






With this induction heat- 
ing unit, 250 assemblies 
can be bonded per hour. 
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Blueprint 
Specials 


produced to 
exact designs 


produced in 
large or small 
quantities 


produced and | 
delivered on time 


Mac-it Fastener Engineering Serv- 
ice will give you practica! and pro- 
fessional assistance in developing 
any type of threaded fastener. 


Unusual head or thread designs, 
unusual materials, unusual shapes 
—these are some of the unusual! 
characteristics of Mac-it specials. 
But whatever you want, you'll find 
a personal, interested service group 
at Mac-it that is ready and able to 
match your requirements exactly. 


And our service on standard 
alloy steel screws, like our service 
on specials, is geared to provitie 
the same prompt action. Call Mac-it 
Engineering Service or contact your 
nearby Mac-it distributor for all 
your needs in alloy steel screws. 


MAC-IT PARTS COMPANY 
LANCASTER + PENNSYLVANIA 











Setko’s 23 Years of 
Progressive Engineer- 
ing Experience Keeps 
Screws Modern as 
Tomorrow's Products 








Vol. 3, Issue No. 1 


Bartlett, Illinois (Chicago Suburb) 


We Specialize in 


Solving Puzzling 
Screw Problems 





Progress Edition 


















































NEW HOPPER FEEDER QUADRUPLES 
SET SCREW INSERTION RATES 
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Labor costs cut by 75% 





Changeover from manual to automatic 
insertion of set screws is now easier and 
more profitable than ever. More profitable 
because this new, compact, Setko Hopper 
Feeder requires less space — and embodies 
advancements and refinements in design 
to make for greater operating efficiencies. 
It is now possible to actually quadruple 
insertion rates over the hand method, 
while cutting labor costs by 75%. 


Operation of the machine is less com- 
plicated than the hand method. All the 
operator has to do is feed the workpiece 
to the receiving pad and the machine 
automatically drives the screw to a pre- 
determined depth. Every screw is uniformly 
inserted. 

Additional savings result from a reduction 
in rejects and floor loss. Users report 
“rejects have been cut to almost zero and 
floor loss has been eliminated!” 

More than fifteen years of experience in 
the design, engineering and manufacture 
of Hopper Feeders is behind the cost- 
cutting, production-increasing performance 
of this new model. 

Feeds any type of headless set screw 
end with any point style 





Hex Socket, Fluted Socket, Slotted or 
Slabbed heads and with any type point, 
can all be oriented and fed with equal 
efficiency. Even “specials” can be oriented 
im most cases. 


Exclusive orienting mechanism 
assures perfect positioning 
of screw every time 


It’s really a matter of balance... Every 
type of set screw has a point of balance. 
Because of the manufacturing methods 
used it is-almost never exact center. This 
means that from the center of the screw, 
one end is a little heavier. The object is 
to get the heavier end to tip consistently 





BALANCE POINT § § CENTER LINE 
~S <_ 


HEAVIER SIDE § § LIGHTER SIDE 


into the feeder tube. Setko accomplishes 
this by feeding the screws from the vibra- 
tor to the orienting mechanism where it 
is literally wafted on a cushion of friction 
between two opposingly driven rollers. 


SCREWS COMING FROM 
VIBRATOR pan 
HEAVY SIDE ~ 
TIPS IN 








ORIENTING 
GROOVE 
FEEDER TUBE 


A groove in each roller acts as a balancing 
point so that no matter which way the 
screw approaches, head first or point first, 
the heavier end tips into the groove and 
falls into the feeder tube. 


Many Models Available 


In addition to the air-operated table top 
model shown on this page, Setko has a 
complete line of Hopper Feeders for use 


with vertical drill presses, etc. Various 
type driving and feeding mechanisms are 
available to assure the right combination 
for your operation. 


Used on a Wide Variety 
of Products 


RAR 


e 2° @f @, 
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“i 
Co « 
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Automated insertion of set screws is per- 
formed on these and many more products. 
The workpiece is simply fed to the receiv- 
ing pad and the set screw is driven to a 
predetermined depth. In most cases the 
final tightening of the set screw takes 
place when the component is assembled 
to the main product. In some cases, the 
final inserting and tightening take place 
at one time. 


Pays for itself 


in less than a year 


Companies who have bought and are using 
Setko Hopper Feeders say that, “they pay 
for themselves in less than a year.” In 
many cases, “much less chan a year.” 


Send the Coupon Today 
for Full information 


Send your specifications for recommenda- 
tions and quotations. 
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Crewy sts.co. 


705 Main Street, Bartiett, Illinois 


TITLE. 











NAME 
C Send me complete infor- 
Feeding on your Hopper COMPANY 
1 am attaching fica- 
mendations and quotations ADDRESS. 
at no charge. 














Use postpaid card. Circle No. 233 
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REFERENCE FILE-17 


Designing for Tension Control 


Presenting several important torque-tension considerations 
and the relationship of the torque-tension impact wrench. 


by Roger I. Swanson 
Advanced Engineering 
Gardner-Denver Company 


Au line is the shortest dis- 
tance between two points; also, 
specifying the clamping force re- 
quired for a fastener is the direct 
approach every designer would like 
to use. However, today’s methods 
are relying upon the torque-tension 
method, in which torque is the indi- 
cation of a bolt’s tension. Many 
advances have been made in the 
past few years to prove tension and 
to obtain consistent tension. And 
today there are several methods of 
obtaining bolt tension. 

It is interesting to recall that not 
too many years ago, an experienced 
worker would put a wrench on a 
fastener and “bring it up tight and 
give it an extra turn.” This was 
satisfactory with skilled workers, but 
with the advent of power tools to 
speed assembly work, the “feel” of 
the operator was lost. Special 
wrenches were developed to prove 
that the torque obtained was satis- 
factory. 

Torque may vary considerably for 
a desired tension. When galling and 
seizing start, torque may increase 
two to ten times, or even more, 
under adverse conditions. The 
torque-tension relationship can be 
improved. And the sooner that 
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designers, fastener manufacturers, 
power tool builders, and assembly 
fabricators seriously work toward 
that end, the faster we can reduce 
costs and increase reliability. 


RELIABILITY 


Why the concern for proper bolt 
tension? Product reliability is the 
first consideration in any design. 
Rolls Royce automobiles are an 
example of this; all critical fasteners 
in these cars are tightened until the 
desired tension (stretch) is obtained. 
If the fasteners are stressed or pre- 
loaded above the maximum fluctuat- 
ing load, the fasteners will not 
loosen or fail from fatigue. 

To obtain a reliable product, the 
design must be correct. Too often, 
not enough engineering attention is 
given to the fasteners, resulting in 
failures of undetected sources. A 
good start is to remember the adage 
that “a chain is no stronger than its 
weakest link.” Therefore, the bolt, 
nut and assembly must be capable 
of obtaining the desired prestressed 
loading. Many pages could be writ- 
ten covering the reasons why torque- 
tension relationships will vary. The 
two most important considerations 
are: 

1. The bolt and nut or screw, plus 
the tapped hole, must be designed 
materially and physically so that the 
bolt or screw will fail only by 
fracture of the thread or shank, and 


not by stripping or shearing of the 
threads. 

2. All members in compression 
must be stressed within their re- 
spective elastic limits. Once a mem- 
ber is stressed beyond the yield 
point, extra energy is required to 
cold-work the metal to a higher 
stress level that can support the 
greater load. 

Consider the case of the designer 
who was trying to obtain the maxi- 
mum clamping force on a Grade 8 
heat-treated bolt. In preliminary 
tests, a few such bolts reached the 
minimum proof loading, and a 
majority would obtain 90%’ of the 
load. With an additional few degrees 
of tightening, they would lose 25- 
50% of the clamping force because 
the threads of the softer nut would 
strip and shear. A heat-treated nut 
capable of causing the bolt to yield 
should have been used. 

Similarly, consider a heat-treated 
fastener used in an aluminum block 
with insufficient thread engagement 
in the tapped holes. There should 
be enough threads engaged to cause 
the bolt to yield. If this is not hap- 
pening, a lower tensile bolt or screw 
should be used. The stripping load 
of the tapped hole must be sufficient 
to hold the assembly. 

A problem encountered recently 
concerned several % -14 socket head 
cap screws which were loosening or 
failing on a hydraulic machine. The 


continued 
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loading on each screw was only 
10,000 pounds; the average yield 
for each screw was around 58,000 
pounds. Yet, no matter how much 
they were tightened, the fasteners 
would loosen after a few thousand 
cycles of the machine. The problem 
was that the material under the 
screw heads was soft and yielding. 
A larger bearing area was required, 
and the screws tightened above the 
maximum load. It can be noted that 
smaller screws properly tightened 
could have done the job. 

Recently, one manufacturer 
changed from a Grade 2 to a Grade 
8 bolt with the expectation of 
eliminating a fastener failure prob- 
lem. The higher tensile bolt also 
failed. Upon investigation, it was 
found that the bushing used was 
collapsing at approximately 3,000 
pounds. Therefore, the Grade 8, 
¥%-16 fastener could never reach its 
designed capacity (approximately 
11,000 pounds yield). Hardening 
the bushing to higher yield, and 
using a Grade 5 bolt, would fulfill 
the design requirements and still 
retain interchangeability and the 
lowest in-place cost. 


TORQUE-TENSION 


Under ideal design conditions, a 
given torque will produce a con- 
sistent bolt tension; however, normal 
production variables will prevent 
even the most accurate torque 
wrenches from obtaining the desired 
tension. Consideration must also be 
given to the differences in fasteners. 
It is possible to obtain a well- 
designed plated and waxed nut that 
will produce a minimum proof load 
on a %-10, Grade 5 bolt with 100 
ft-lb torque. On the other hand, a 
standard fastener may gall or strip 
threads at 600 ft-lbs, and never 
obtain the minimum proof loading. 


TENSION CONTROL WRENCH 


The fact that similar fasteners 
will vary in torque-tension relations 
is of major concern to the user. If 
we have a properly designed fastener 
system and we do not have welding 
or galling, how can we overcome 
the variations from fastener to 
fastener? One solution is a tension- 
control wrench. The means of con- 
trol is energy con‘rol. The maximum 
energy put into a system cannot 
exceed the rez'tant energy. 

With impact energy, the angular 
momentum equals the sum of the 
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Tension-control wrenches had their first applications in the steel construction 
industry. Smaller models are designed for use along assembly lines. 


angular momenta of all the parts in 
a system times the angular velocity. 
(Ho — summation of IoW — Con- 
stant) 

The bolt and nut reaction de- 
termine the time rate of deceleration, 
and, therefore, the resultant energy 
output. For example, if Ho = IoW, 
one ft-lb sec. were decelerated in: 
1 Sec. Torque Output —— | ft-lb 


a 10 
01 ” ” ” 100 ” 
001 ” ” “4 1000” 


Therefore, the maximum tension 
is obtained when the forces are 
balanced. By changing the angular 
velocity, the input can be adjusted 
to the required amount. It is im- 
portant that each blow of the wrench 
be consistent regardless of air pres- 
sure or run-down conditions. When 
the energies are balanced, the fas- 
tener will stop turning; loss of 
rotation is the signal. 

If we are controlling torque, how 
can we hope to obtain a consistent 
bolt tension. The answer is that a 
consistent high energy impact has 
the tendency to reduce frictional 
variations. 


WEDGE EFFECT 

If we consider the thread helix 
as a wedge, the impact is lifting the 
bolt with a force approximately 30 
times the tortional component. The 
impact energy will do three things: 


1. There is a sudden stretch on 
the bolt, reducing the clamped force 
and frictional resistance to turning. 

2. Under a high energy blow, the 
surfaces are vibrated, producing a 
molecular change which reduces 
friction in the same manner as static 
and sliding friction vary. 

3. With many repeated blows of 
the same force, the average torque 
will result in a more consistent 
tension than a single torque appli- 
cation. 

A similar example of energy 
balance is that of a pile driver. A 
weight is lifted to a certain height 
and dropped on a wood piling. 
With the first few blows the pene- 
tration is greatest. However, after 
the friction and shearing of the 
lower strata become greater, the 
penetration becomes less and less 
until the energies become balanced. 
The construction engineer knows 
that the pile will support a certain 
load at which point the driver is 
stopped. 

In conclusion, we have found 
better results under adverse produc- 
tion conditions with our new ten- 
sion-control wrench than with our 
former standard impacts. With what 
we have learned to date, we can help 
implement further advances in 
proper fastening techniques for bet- 
ter products of tomorrow. ° 
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Plug Ventilation 
production holes plugs 
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Cover Silent 
access holes drawer glides 


Write for free catalog. 


Plugs by Fastex. 











Qood. Yooks court 


2s. and you can count on improved 


45 standard sizes 
listed . . . tells how easily 
you can “snap in” Plasti- 


























Metal kitchen cabinets with unsightly production holes 





showing? Not if Fastex Plasti-Plugs (one piece, self- 
retaining hole plugs) are used! Snapping-in with a light 
touch of the finger, Plasti-Plugs are available in 45 stand- 
ard sizes, in colors to match every product. Low in cost to 
buy and apply, Plasti-Plugs do double duty too—can be 
used for dust protection, friction glides and as replaceable 
plugs. Special moisture-sealing plugs may also be had. 
Made of polystyrene, nylon or vinyl, they’re non-corrosive, 
always good-looking. 


Use postpaid card. Circle No. 234 





tq FASTEX 
Ww 


DIVISION ILLINOIS TOOL WORKS rnc. 
195 ALGONQUIN ROAD, DES PLAINES, ILLINOIS 
IN CANADA: SHAKEPROOF/FASTEX 

DIVISION OF CANADA ILLINOIS TOOLS LTD. 
TORONTO, ONTARIO 








NATIONAL RADIO COMPANY, INC 


Use postpaid card. Circle Ne. 235 
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THOSE TIME PAYMENT BLUES 


It is reported that next year, American 
manufacturers plan to get 12% of their 
sales in products that did not even exist 
four years ago. Development at that rate 
would indicate that some of the remain- 
ing 88% of the items would be obsolete 
in 29 years and 4 months, or just about 
eight months before the final payment 
falls due. 


FAMOUS PEOPLE DO FAMOUS THINGS 


Want to learn all the facts of history, 
without the frills? Just ask any bright 
school child. As an example, take this bit 
of information we learned from the third 
grade daughter of a friend of ours, “Ponce 
de Leon organized the first youth center.” 


CLOSING THAT GAP 


Russian technologists are reported to 
spend over 50% of their waking hours, 
reading technical journals, only 35% of 
their time is spent on actual experiment. 
Now if we could only add_ similar 
American journals to their required read- 
ing, perhaps we could sabotage their 
experimental efforts for years. 


PUSHING THE PANIC BUTTON 


What kind of emergency equipment does 
your plant have? In the data processing 
room at Chicago Aerial Industries in 
Barrington, Ill., hangs a glass encased 
abacus with the cryptic message, “In case 
of emergency—break glass.” 


MATH OVER LIGHTLY 


To weigh 1 to 121 pounds, in whole 
numbers only, it takes only a balance 
beam scale and five weights. What are the 
weights? (see answer on page 81)—from 
Greif-Associates, Inc. 


Got a question, challenge, puzzle 
to share or story to tell? Shoot it 
along, we'd like to meet you. 




























































FLOATING FASTENER 





When a large order for cork screws was 
received at Dumont Industrial Screw, the 
materials engineer misinterpreted the con- 
figuration for material specifications. As 
a result, the engineers at the company 
have developed a unique, lightweight, 
floating fastener—a cork screw. Made of 
pure cork, this fastener has no known 
application, at this time. However, be- 
cause of its light weight and floating 
characteristics, research and development 
engineers are working out a list of pos- 
sible uses. 


WHAT’S IN A NAME? 


The Transport Division of Boeing Aijir- 
plane Company in Renton, Washington has 
for its address PO Box 707. 


NOT ALL ARTISTS DRAW PICTURES 


“All that glitters is not gold,” is poor 
philosophical comfort for some of the 
inmates at San Quentin prison. At a re- 
cent art show, put on for Californians, 
the sale of paintings netted the prisoner- 
artists six bad checks. 


LIMERICK CORNER 


Vitamin pills packed in dog food—News Item. 
There once was a dog, a shaggy old gent, 
Whose days in fitful slumber were spent, 
It seems that his food, 

Had caused him to brood, 

And wonder just where the vitamins went. 
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POA 


proves it... 





PQA makes it certain that an Allen Flat Head Cap Screw has 
contact throughout the angle of the head with the mating 
countersunk hole. This assures the strongest possible fastening. 
In this photo, made with polarized light, you can see the stress 
points throughout the chamfer. 


this Allen 

Flat Head 

Cap Screw has 
complete 
all-around 
ned contact 0 6A 


bearing at the top of the head—shown by the stress patterns in 
this polarized light photograph. 





*PRODUCT QUALITY ASSURANCE 





MANUFACTURING COMPANY 
HARTFORD 1, CONNECTICUT, U.S.A. 


Plant at Bloomfield, Connecticut 
Warehouses in Chicago, Cleveland and Los Angeles 





Genuine ALLEN products are available only Industry allows a tolerance of ~2° in the head angle. But 
through your ALLEN Distributor. He maintains Allen does not utilize this negative tolerance. The reason—it is 
complete stocks close by to help cut your entirely possible to have head seating efficiency reduced because 
freight costs, inventory, warehousing and han- won socxns sews = oof excessive interference in the head-shank area. The photo 
dling. He offers fast, single-source service. He . é “ : ; . : 
knows ALLEN products. And he makes ALLEN shows high bearing stress in this area—with risk of breaking 
fo ci Service available to you any time. prematurely. 
all him! 





See PRODUCT QUALITY ASSURANCE is the symbol of unquestioned 
quality at ALLEN. It stands for constant quality control every step of 
the way—your guarantee of quality and reliability. 

Use postpaid card. Circle No. 236 
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There’s a bold, new look at Screw & Bolt. To the industrial designer, this new 
look means infinite design capability. Thousands of samples of specials we have 
made attest to our ability to make most any fastener you can design. Screw & 
Bolt’s Imagineering is at your disposal, too! m Send for our booklet “Imagi- 
neering,” and when you need threaded fasteners or parts, think of Screw & Bolt! 
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SCREW AND BOLT CORPORATION 


OF AMERICA - P.o. Box 1708, PITTSBURGH 30, PA. 
Plants: Pittsburgh, Pa. Gary. ind. Southington, Conn. Norristown, Pa. Warehouses: Portland, Ore. Denver, Colo. Atlanta, Ga 


Imagineering .. . for greater fastener progress 


Use postpaid card. Circle Ne. 237 
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WHAT’s NEw Go 


IN EQUIPMENT 





For information on any equipment listed here, use the postpaid card 
opposite page 68. Just circle the number on the card 
!'/ matching the number following the description. We'll do the rest. 
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ADJUSTABLE DIP SOLDER 
UNIT FOR PRINTED CIRCUITS 

An adjustable dip soldering fixture 
for printed circuit boards eliminates the 
need to build custom fixtures for differ- 
ent sizes and types of printed cards. 

The fixture is quickly and easily ad- 
justable over a wide range. All parts 
are made of high temperature resistant 
materials and will not contaminate the 
solder pot. 

The cards are gripped by high- 
temperature silicone-rubber guides. 
Each guide has four different grooves 
to accommodate card thicknesses from 
.015 to .125 inches. 

Defiance Printed Circuit Corp., 144 


Commercial St., Malden, Mass. 
Use postpaid ecard. Circle No. | 


HAND GUN DISPENSES TWO 
PART COMPOUNDS, EPOXYS 


An all-metal, manually operated gun, 
designed for use with standard 2% oz. 
and 6 oz. cartridges, dispenses one or 
two-part compounds, adhesives, epoxys, 
polysulphides and silicones. 

The SP 1832 gun is ideal for general 
use or in the field where air pressure 
is not available. The cartridges are 
easily removed from the gun, and may 
be stored in a refrigerator for later use. 
Material wastes are reduced by as 
much as 75%. 

Pyles Industries, Inc., 20855 Telegraph 
Rd., Detroit 21, Mich. 


Use postpaid card. Cirele No. 2 


EASY HEIGHT ADJUSTMENT 
ON ASSEMBLY LINE CHAIRS 


A line of adjustable posture chairs 
have a wide range of basic heights, each 
adjustable 742” upward instantly, with- 
out the use of tools. 

The Quick-Height chairs are made in 
the swivel-nonswivel seat design to 
meet the specific requirements of usage 
at any given time. The posture seat is 
designed for comfortable seating at as- 
sembly work benches, and helps reduce 
employee fatigue. 

Toledo Metal Furniture Co., 1250 


Hastings St., Toledo 7, Ohio. 
Use postpald ecard. Circle No. 3 
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See No. 3 


INKLESS RECORDER RUNS 
50 DAYS WITHOUT CHANGE 


An inkless event recorder can operate 
more than 50 days with a change in 
charts. 

The 620-event recorder is available in 
both a 10-channel model and a 20- 
channel model. The recorder can be 
used for time, motion, efficiency and 
quality control studies. 

Esterline Angus Instrument Co., Inc., 
P.O. Box 596, Indianapolis 6, Ind. 


Use postpaid ecard. Circle No. 4 


CONVERTS SHELVING TO FULL 
DRAWER STORAGE 


A low cost drawer which glides on a 
heavy duty ball bearing suspension sys- 
tem can be used to convert standard 
metal shelving to full suspension, visible 
storage drawers. 

The Cribdrawer, when open, exposes 
all parts fully classified and ready for 
selection. It is available in a wide 
variety of sizes and can be used in both 
new installations and in the conversion 
of existing metal shelving. 

Cribdrawer Co., 38 Maplewood Ave., 
Philadelphia 34, Pa. 


Use postpaid card. Cirele No 5 


HYDRAULIC GUN SETS UP 
TO 1200 R'VETS PER HOUR 

An improved hydraulic gun is capa- 
ble of setting up to 1,200 Pop rivets 
per hour and permits operators 25% 
more working radius than a previous 
model. 

The Model “C” gun is furnished with 
an air-to-hydraulic converter, and 
operates from 75 psi air pressure. It is 
especially suitable for production line 
work since it combines high speed with 
portability. 

Shelton Division, United Shoe Ma- 


chinery Corp., Shelton, Conn. 
Use postpaid card. Cirele No. 6 


WIRE POINTING MACHINES 
FOR THREADING WIRE ROD 


Wire pointing machines which are 
used in connection with threading wire 
rod into wire drawing dies have hori- 
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zontal rollers and a cutter for cutting 
wire ends. 

The larger machines Type III-V can 
be supplied with horizontal and vertical 
roller sets. The motor is fitted into the 
machine and pedal control. The hard- 
ened rollers are spur gear driven with 
calibrations geometrically stepped to 
obtain uniform results. 

Straus-Artys Corp., 45 No. Station 


Plaza, Great Neck, New York. 
Use postpaid ecard. Circle No. 7 


SHADOWLESS LIGHTING FOR 
MICRO-MINIATURE ASSEMBLY 





A work lamp has been especially de- 
signed for glare-free, shadowless, con- 
centrated lighting in micro-miniature 
precision assembly and inspection. 

The Model 5917 stereo work lamp has 
a two stage switch located in the base 
permitting high and low-level lighting. 
At a working distance of 12”, the high 
position yields 400 fc, and the low posi- 
tion gives 60 fe of light. 

Tensor Electric Development Co., Inc., 


1873 Eastern Parkway, Brooklyn, N.Y. 
Use postpaid card. Cirele No. 8 


An audio visual system used for step- 
by-step assembly instruction can be 
used for a wide variety of applications. 

The Audio Graphic System provides 
a synchronized voice and slide presenta- 
tion of how ea job must be performed. 
It is portable and can be set up in the 
field, giving servicemen complete in- 





structions for installation, repair, or 
modification of equipment. The unit 
may be used also for sales training, 
teaching new procedures, on-the-job 
training and testing and inspection. 

Graflex, Inc., Dept. 114, Rochester 3, 
New York. 


Use postpaid card. Circle No. 9 


FINGER COTS USED FOR CONTAMINATION CONTROL 


Thin-walled latex finger cots are 
made by a special process that renders 
them “dustless.” They are widely used 
in contamination control in the assem- 
bly of delicate components such as 
semi-conductors. 


The cots cover only the fingers, and 
being tissue thin, do not restrict worker 
dexterity or finger sensitivity in parts 
handling. 

The Akwell Corporation, 99 Wall St., 


New York, N. Y. 
Use postpaid card. Circle No. 10 








sensitive curing agents are required. 


or elevated temperatures, 
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Armstrong Epoxy Resin Adhesive A-12 
CUTS COSTS on many fastening and 
assembly operations 


ARMSTRONG A-12, an epoxy resin based for- 
mulation, has proven to be one of the most 
versatile adhesives for bonding most rigid ma- 
terials including metals, wood, glass, ceramics, 
hard rubber and thermosetting plastics. Equal 
results are obtained when bonding these ma- 
terials either to themselves or to each other. 


STRONG PERMANENT BONDS 


The use of properly designed filler materials 
further reduces normal low shrinkage of epoxy 
resins resulting in exceptionally strong per- 
manent bonds. Does not dry out or deteriorate with age. Ex- 
cellent for use as gap filler. TENSILE SHEAR STRENGTHS UP 
TO 4000 PSI WHEN BONDING STEEL TO STEEL. 


100% SOLIDS—NO VOLATILES 


This two component, 100% solids system consists of Part A, 
resin, and Part B, activator, both of which contain inert filler 
materials. No other volatile, toxic, explosive or temperature 


VERSATILE—EASY TO USE 


For most applications proportioning of Parts A and B can be 
accomplished using equal parts by weight or volume. Only 
contact pressure is required. Curing can be either at room 


mm ceseancn. ARMSTRONG PRODUCTS CO. 








SEND FOR TRIAL TEST KIT 
OF A-12 

Contains one tube each of 
Parts A and B, disposable 
mixing cups and detailed 
instructions. Price $1.00 
each, net, F.O.B. Warsaw, 
Indiana; mailed postpaid 
in U.S. or Canada if pay- 
ment accompanies order. 


WRITE FOR 16-PAGE 
BROCHURE 

Gives technical data on 
the complete line of Arm- 
strong epoxy resin adhe- 
sives. Includes 
information on 
epoxy resins for 
potting, casting, 
laminating work. 














Use postpaid card. Circle No. 297 





Don’t blindfold him! 


gh AWESOME-looking instrument 
in the picture above is an electron 
microscope. Through it, a cancer re- 
searcher can observe the detail of a 
cancer cell—magnified 100,000 times. 
The microscope costs $35,000 
and was paid for by American 
Cancer Society funds — which 
support 1300 scientists, all 
working to find the cause of 
cancer, and its prevention. 
Don’t blindfold cancer re- 
search. Give to it. Send your con- 
tribution to CANCER, c/o your 
local post office. “7 
AMERICAN CANCER SOCIETY 
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NAT’S 
quick facts 

about 
Fasteners... 


AMERICAN NATIONAL 
THREAD FORM 


a ee Md 1160). F LOAD 


Can any fastener 





actually become tighter in service? 


WELL, HARDLY. NOT JUST ANY FASTENER... 


ae 


But self-locking, extra-strength LOK- 
THRED® bolts, studs and screws do, and 
even after long service you can expect 
their breakaway removal torque to aver- 
age about 70% higher than at installation. 

Here’s the reason. Just take a look at 
the LOK-THRED profile. Notice the 
extra-wide root? And its converging 
angle? It’s held, strictly by design, to 
exactly 6 degrees. 

Now, see what happens, as you drive 
any LOK-THRED fastener. It re-forms 
the metal of the receiving thread, squeez- 
ing out every void, and forming an inti- 
mate metal-to-metal contact. And each 
of the angled roots becomes a 6-degree 
tapered wedge, with the loading con- 
stantly pulling against it to make its 
anchorage even firmer. 


That's why LOK-THRED fasteners 
actually do become tighter in service. 
They’re self-sealing, too . . . fluids can’t 
leak past them. And yet they’re fully re- 
usable... require no selective fits ...can 
be used with ordinary tools. 

Take our word for it, there are plenty 
of reasons* why LOK-THRED is supe- 
rior for many kinds of fastening . . . and 
we'll be glad to help you develop any 
applications to your own products. 


*They’re all given in 
National’s LOK- 
THRED booklet, with 
plenty of supporting 
data. Write for your 


copy. 








? { altona Ya The National Screw & Mfg. Company « Cleveland 4, Ohio 


ax 





California Division, The National Screw & Mfg. Company © 3423 South Garfield Avenue, Los Angeles 22, California 


Use postpaid card. Circle No. 239 
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The quickest 

most practical way 
to put strong threads 
in soft materials 


the TAP-LOK’ 
INSERT 














Another fastener development from — 


GROOV-PIN 


TAP-LOK 
CORPORATION 


1135 Hendricks Causeway, Ridgefield, N. J. 
WHitney 5-6780 
Use postpaid card. Circle No. 240 
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NON-MAGNETIC VIBRATING 
FEEDER FOR MICRO PARTS 


ee ie ee 





A vibrating feeder for very small 
parts, down to fine powders is 3” in 
diameter and 23g” high, It can be built 
right into work stations. 

The feeder has a plastic bowl and is 
non-contaminating. There are no ex- 
terial magnetic effects. It may be ma- 
chined for any feed or escapement ap- 
plication. 

Minimus Company, 1582 Manning 


Ave., Los Angeles 24, Calif. 
Use postpaid card. Circle No. 12 


EXTRACTING TOOL 
REMOVES PINS AND STUDS 


An extracting tool, made in a manual 
and hydraulic model, removes pins, 
tubes, shafts, bushings and studs. 

The unit is essentially a collet with 
hardened steel jaws. Pulling on the 


collet tightens the jaws on the work 
piece. 

Manual Model 50 has a capacity of 
Y% to %”, and is wrench operated. Hy- 
draulic operation is by hose connected 
hand pump or by portable motor driven 
pump. 

Wright Tool Co., 4314 N. Woodward 
Ave., Royal Oak, Mich. 


Use postpaid card. Circle No. 13 


RECOILING NYLON HOSE 
HOLDS 200 PSI PRESSURE 





A nylon air hose that stretches and 
recoils will hold up to 200 psi air pres- 
sure. 

Another feature of the Nycoil hose 
is a special non-slip ferrule on the com- 
pression elbow fitting. This type of as- 
sembly locks on the smooth surface of 











MELLOWES 
LOCK WASHERS 


Protected by 


PLUS Chromate Treatment 
GIVE YOU 3 ADVANTAGES 


1, Eliminate Hydrogen Embrittiement — The 3M Mechanical pare System 
is non-electrolytic. It eliminates the possibility of hydrogen embrittl 

Broken lock washers in completed assemblies create costly and frustrating 
situations. Now HYDROGEN 
2. Heavier Coating at Same Cest — ‘‘DYKO’’ Metal Plating gives Mellowes 
Lock Washers a heavier, more consistent protective coating at ne increase 






ement. 
MBRITTLEMENT is no longer a problem. 











Get The Complete 
“BYKO” Story 


For further information 

on “DYKO” Metal Piat- 

ing, write for Ilustra- 

Sra at Sh 

pray Tes ic! 
ins both th 


explains be e clear 
and irridescent chre- 
mate treatments. 






in price. Mellowes Standards call for .0003” coating thickness when com- 
mercial plating is required. 
3. Increased Cerresion Resistance — It is MELLOWES practice to apply 
clear chromate treatment to mechanically plated lock washers. This in- 
creases its corrosion resistant qualities and preserves the true metallic 
finish of the plating. 

However, irridescent chromate (which is bronze-like in color and greatly 
increases corrosion resistance) is strongly recommended when corrosion 
resistance is the primary reason for plating. 

When you specify Mellowes Plated Lock Washers, either chromate treatment 
is available at NO ADDITIONAL COST! 





143 E. Nash St., Milwaukee 12, Wiscousin 

Manufacturers of a Complete Line of Lock Washers in all 
Standard and Special Sizes in Steel, Stainless Steel, Non-Ferrous 
or Plated in Bulk, JOB-PAK. Coin Pak or Special Packaging. 








Use postpaid card. Circle No. 241 


Assemb'y & Fastener Engineering 





tt 


> PEP OC fd & 


om 





the hose and permits unobstructed air 
flow. If overtightened or subjected to 
severe pulling, the fitting will not pull 
off. 

Nycoil Company, Westfield 4, N. J. 


Use postpaid ecard. Circle No. 14 


PORTABLE DRAFTING KIT 
iS EASILY STORED 





A portable drafting machine espe- 
cially designed as a personal kit for 
home and field use folds into a compact 
unit for easy storage. 

The Draftette measures 942x13x1%”, 
and includes the drafting instrument 
with a 3x5 or 4x6 scale, a 180° pro- 
tractor, drawing paper and pencil. 

Draftette Co., P.O. Box 794, Beverly 
Hills, Calif. 


Use postpaid card. Circle No. 15 


ADJUSTABLE TRACK FEEDER 
HANDLES HEADED PARTS 





A standard small-parts feeder fea- 
tures a divided track, having adjustment 
in width, which can be used for headed 
parts. The feeder is designed to operate 
with various types of assembly and 
other equipment. 

The model FE-101 is six inches wide 
and has a storage capacity of 150 cubic 
inches. Model FE-104 is ten inches wide 
and has a capacity of 700 cubic inches. 

Dixon Automatic Tool, Inc., 2300 23rd 
Ave., Rockford, Il. 


Use postpaid card. Cirele No. 16 


FLAT BELTS FOR CONVEYING 
ON ASSEMBLY LINES 

Flat belt for light-duty conveying, 
elevating and power transmission is 


made of specially woven cotton duck. 
It is frictioned with oil- and heat-re- 
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MACHINEL 
TO UNIFORM CLASS 2 
AND CLASS 28 

1e)82 2-0, a> 


COUNTERSUNK TO THREAT 


AND BOTTOM FOR 
EASY, HIGH-SPEED 
ASSEMBLY 


THREADS SQUARE 
WITH FACE OF 
NUT FOR FULL 
PURCHASE AT 
NUT SEAT 


NO CUT OFF BURRS 
TO JAM AUTOMATIC 
EQUIPMENT 


CLEAN, SMOOTH 
SURFACES 


CORNELL 
"Machined, from the Gar" BRASS NUTS 


REDUCE ASSEMBLY COSTS 


Machine screw nuts 


Regular 
Hs 7 Ss 






“Machined from the Gar" brass nuts can save 
you countless production dollars yearly by speeding 
your assembly operations and reducing downtime 
and rejects to a minimum. These precision nuts 
handle easily, spin on smoothly, tighten securely 
and, once in place, stay in place. 





We are specialists in ~ prom the Bar” 
brass nuts. This is our only product. Our method 
of manufacture assures that every nut is a preci- 
sion product held to close tolerances and checked 
with go and no-go gauges. This uniformity speeds 
hand operations and permits trouble-free per- 
formance of portable and hopper-fed, high-speed 
nut setters. 


Remember, “Wachined from the Gar" brass 
nuts are available ai no extra cost. Standards are 
available “off the shelf”, shipped the same day 
the order is received. 


Call, wire or write today: Gene Carroll, Yonkers 
8-9400. Teletype, Yonkers 4356. 


Remember...” Machined. from the Ban" 


at no extra cost! 


OIRINIE 


MANUFACTURING COMPANY, INC. 
12 SAW MILL RIVER ROAD, YONKERS, NEW YORK 
Use postpaid card. Circle Ne. 242 
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MULTIPLY 
YOUR 
PROFITS... 


with MILFORD “‘MULTIPLESY!’’ 


The “Multiples” that keep assembly costs down while increasing production 
and profits are standard Milford rivet-setting machines operating as a unit. 
The Milford line is designed as “building blocks” for multiple units to suit your 
automatic riveting needs. They can be flexibly regrouped to meet the next, 
low cost assembly requirement. 


The narrow wedge shape of Milford’s No. 56 and 57 permits grouping to set 
rivets head to head and, when grouped, the cost of labor and burden is divided 
by the number of heads in the unit. Write for Milford’s Engineer's Kit, so you 
can explore the profit multiplying possibilities of Milford “Multiples” first 
hand. Or we’ll be glad to quote on your needs immediately. 


: 
=, 


MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT e@ NORWALK, CALIFORNIA 
ELYRIA, OHIO @ AURORA, ILLINOIS e@ HATBORO, PA 








MILFORD 


THE mT 


RIVET 


Use postpaid card. Circle No. 243 








sistant neoprene. All edges are neo- 
prene-sealed. 

The Manheim flat belt is ideal for 
small or light parts conveying in as- 
sembly line operations. It is also an 
economical and long-lasting power 
transmission belt for light-duty drives. 

Manheim Manufacturing & Belting 
Co., Manheim, Pa. 


Use postpaid ecard. Circle No. 17 


CLIPS IMPROVE HARNESS 
ASSEMBLY PRODUCTION 





Harness clips are designed to hold 
assemblies in perfect order until ready 
for lacing and simultaneously reduce 
production time. 

The Q-Clips are especially effective 
on vertical or 3-dimensional harness 
boards. Two round holes in the flat 
base are provided for easy fastening of 
the clips to the harness board. The 
split top is crimped to guide wires so 
they can be snapped into place with a 
single hand motion. 

Holtronics, Electronics Components 
Div., 7100 Avalon Blvd., Los Angeles 13, 


California. 
Use postpaid card. Circle No. 18 


ELECTRON BEAM GUN WELDS 
REFRACTORY METALS 





An electron beam gun is designed to 
weld refractory and reactive metals. It 
is self-accelerated and incorporates 
electrostatic deflection for moving the 
beam electronically within a three inch 
circle. 

The Model 2025G can be operated in 
standard stainless steel jars or in larger 
chambers for production work. It is 
rated at 20 kv, 5 kw and can be used for 
evaporation of thin film deposition, but- 
ton melting and zone refining. 

High Vacuum Equipment Corp., 2 


Churchill Rd., Hingham, Mass. 
Use postpaid card. Circle No. 19 


STRAIN GAGE CONDITIONER 
HAS AUTOMATIC SETTING 


A modular strain gage and transducer 
input conditioner will accommodate any 
type of resistance strain gage or trans- 
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ducer. Each module contains its own 
individual power supply. 

The Model 1-400 also has circuitry 
which will cause automatic servo bal- 
ance and automatic setting of the sensi- 
tivity control with a single push-button 
control. The servomatic system will null 
to plus or minus 10 microvolts. 

The modules can be used with 3 to 8 
wire input calibration systems. They can 
perform single or double shunt resistant 
calibration, as well as series current 
calibration. 

B & F Instruments, Inc., 3644 North 
Lawrence St., Philadelphia, Pa. 


Use postpaid card. Circle No. 20 


RIGHT ANGLE TOOL HAS 
TORQUE CONTROL CLUTCH 


A series of nutrunners and screw- 
drivers with a right angle head have a 
torque control clutch. The clutch en- 
gagement is controlled automatically, 
rather than by the operators own thrust. 

The clutch of the 31W series tool is 
adjustable from 5 to 100 ip. Its jaws 
automatically disengage when the pre- 
set torque is reached. 

Carrying a rating of 4% machine screw, 
the tool is available in six models. 

Buckeye Tools Corp., 5003 Springboro 
Pike, Dayton 1, Ohio. 


Use postpaid card. Circle No. 21 


VISE CLAMP PERMITS 
FAST LOCATION CHANGE 





A bench clamp that bolts to the Tilt- 


Swivel Vise makes possible rapid 
mounting and change of bench location, 
simply by loosening the clamp screw. 

The ball joint of the vise permits 
swiveling through 360° and tilting to 
30° up or down in any position. Work 
is held securely in the position most 
convenient for the operator, and with 
the clamp accessory, the entire assembly 
can be quickly moved from one position 
to another. 

Hyprez Div., Engis Equipment Co., 
431 S. Dearborn St., Chicago 5, Il. 

Use postpaid ecard. Circle No. 22 
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Patent No. 
2,884,038 





Patent No. 
2,923,340 


LEOLOK’ SBFE:LOK’ 


SOCKET SCREWS 


LED-LOK is the perfect seal for 
hydraulic applications as well as 
air and any type gas. It’s designed 
to give good results in minor 
vibration problems. Screw is pre- 
assembled and available in all 
standard socket screw sizes. 


SAF-LOK is the answer to severe 
vibration problems requiring high 
torque. It’s available in a choice of 
locking inserts—brass, bronze, alu- 
minum or stainless steel capable 
of withstanding high operating 
temperatures. 


OTHER GREAT BLUE DEVIL PRODUCTS 





22 
Socket Set Flat Head 
Screws Cap Screws 
Socket Cap Socket 
Screws Shoulder Screws 


Sold Only Through Authorized Industrial Distributors 


Button Head 
Socket Screws 


Socket 
Pipe Plugs 


[= 





Socket Screw 
Keys and Kits 


Dowel Pins 


MEMBER ASMMA 





"SAFETY SOCKET SCREW CO. 


6517 N. Avondale Ave., Chicago 31, Ill. 


WAREHOUSES AT: LOS ANGELES - 


DETROIT + 


* Telephone ROdney 3-2020 


NEW HAVEN NEW YORK CITY 


Use postpaid card. Circle No. 244 
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How HELI-COIL Stainless Steel Wire Inserts | 
Eliminate Stress Concentration and Insure 
Maximum Strength in Threaded Assemblies 


3 


a 





biics. 


Made of stainless steel wire, precision-rolled to a diamond- 
shaped cross-section, Heli-Coil screw thread Inserts 
provide two exclusive characteristics directly related to 
threaded assembly strength: 


1 Permanent, resilient threads between the threads of 


* the male and female assembly members. These : 
eliminate stress concentrations (upper photos) by distrib- XQ 
uting the load evenly along the full length of thread SG 





engagement in both members. By contrast, note the sharp Vide 
stress concentrations (lower photos) around the first two IN 
threads of the conventional assembly. . 
NOTE: Diagrams at right show how Heli-Coil ON 
Inserts compensate for lead and angle error be- Lg ss 
tween femdle and male threads. Z CONVENTIONAL X 


A superior surface finish (8-15 RMS). This holds fric- 
tion loss to a minimum and, thus, provides maximum, 
consistent clamping load at any given wrench torque load. 
RESULT: No stress concentration; improved fatigue 


strength in the male member; and a stronger assembly 
under all conditions. 


= 
There is a complete line of Heli-Coil products for every Vl “GQ 
thread need: inserts, taps, tools and gages. Let us help < , 
with your design and application problems. Write today Yl EN 
for complete information. 3146 ( ) 


N 


WITH HELI-CONLN 


TiF ie tee ee ee ee EE 









In Canada: ARMSTRONG BEVERLEY ENGINEERING LTD.., 6975 Jeanne Mance St., Montreal 15, Que. 
Use postpaid card. Circle No. 245 
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APPLIANCE SWITCH MOUNTED 


IN 4%” SPACE CLEARANCE 
a , 





A six amp slide switch for household 
appliances, power tools and other elec- 
trical equipment needs only 4%” mount- 
ing clearance. 

The Series SS-37 is 15s” long, %” 
wide and %” deep, excluding the trig- 
ger. Lead wires do not affect the clear- 
ance because the leads enter the switch 
base from the ends and connect to re- 
cessed terminals. 

Electronic Components Div., Stack- 
pole Carbon Co., St. Marys, Pa. 


Use postpaid card. Circle No. 23 


PARTS BOX DESIGNED 
FOR STACKING EASE 





A plastic parts storage box is fitted 
with a stacking brace, allowing safe, 
high stacks of fully loaded boxes. 

The new Plastibox PB-4, is also made 
in a larger size than previous models. 
It measures 13x8x6”. 

G. B. Lewis Co., 269 Montgomery St., 
Watertown, Wis. 


Use postpaid card. Circle No. 24 


WELDED WIRE RACK HOLDS 
PRINTED CIRCUIT BOARDS 





A printed circuit board holder used 
in electronic components is made as a 
welded wire assembly. It features spe- 
cially formed parallel guide wires which 
are welded in pairs to longitudinal sup- 
port wires. The boards are held firmly 
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in place by the natural resilience of the 
wire. 

Advantages of these board holders 
are improved air circulation and better 
heat dissipation, less tendency to ac- 
cumulate dust and improved visibility 
for trouble shooting. 

E. H. Titchener & Co., 8 Titchener 


Place, Binghamton, N. Y. 
Use postpaid card. Circle No. 25 


PLIERS REDESIGNED FOR USE 
IN CLOSE AREAS 





The trend to miniaturization and de- 
mand for hand tools designed for work- 
ing in deep, confined areas has brought 
about the redesigning of four hand tools 
to meet the need. 

The midget diagonal cutter, the long 
narrow chain nose plier, the extra fine 
end cutting nipper and the long round 
nose plier now feature handles which 
have been lengthened to six inches. The 
tools also have cushion grips and leaf 
springs for easier manipulation. 

R. N. Hunter Sales Corp., 9851 


Alburtis Ave., Santa Fe Springs, Calif. 
Use postpaid card. Circle No. 26 


VARIABLE DRILL SPEEDS 
IN PORTABLE AIR TOOL 





os 


A line of compact air drills in straight 
and offset models have a drilling capac- 
ity up to 5/16” and a choice of eight 
speeds for efficient drilling of a wide 
range of materials including steel, cast 
iron, non-ferrous metals, and plastics. 

Series 94 drills are available in 
straight models with lever throttle or 
pushbutton throttle, and offset grip 
models with trigger throttle. Weight 
ranges from 1% to 2% pounds. Speeds 
available range from 500 to 16,000 rpm. 

Thomas C. Wilson Co., 22-11 44th 
Place, Long Island City 1, N. Y. 


Use postpaid card. Circle No. 27 


FEATURES DUAL 
STRAIGHTENING ARBORS 


Model No. 112A-TC automatic wire 
straightener has dual _ straightening 
arbors revolving in opposite direction, 
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PULLEY DRIVERS SPECIAL SLOTTINGS SPECIAL SEMS 


HUBBELL COLD HEADING 
MAKES THEM FASTER AND BETTER 


Small fasteners like these Hub- 
bell cold headed parts represent 
an area of saving often over- 
looked by management, who 
give careful attention to the 
cost and design of major com- 
ponents and little or none to 
the parts that hold them to- 
gether. Yet here is the area 
where savings can be effected 
most easily and quickly. 


Why pay for special tolerances 
and secondary operations when 
Hubbell engineers can design 
and mass produce a cold headed 
part that is stronger, cheaper 
and more uniform. For exam- 
ple, all of the above, and thou- 
sands more like them, have 


been specially designed for Hub- 
bell cold heading. And each one 
helped to make the end product 
faster and better. 


Investigate for yourself. Simply 
send us a blueprint of the part or 
a sample for analysis. Our engi- 
neers will gladly estimate. 





This quality can be your greatest production economy For 
standards or specials, call Bridgeport, EDison 3-1181. 


FASTENERS 


HARVEY HUBBELL, INCORPORATED 
Machine Screw Department, Bridgeport 2, Connecticut 


See the Hubbell Fastener Catalog in Sweet's Product Design File 10a/Hu. 


Use postpaid card. Circle No. 246 
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Look at this Size Range 
of Semi-Tubular Rivets... 


KA the woy to Lower coat 


< 


tT 


MINIATURIZED 
.040 body dia., 
length Ve", 


LENGTHS up 10 3%”, 


BODY DIAMETERS 
up to he" 


iececneseeecastenanatttiemstdeententteamsteaantiaiiteanaectaaaeun ee ne 





Miniaturized components and also large complete assemblies 
can now have all the money-saving advantages of using single 
and multiple automatic riveting. This is due to the wider 
size range of semi-tubular rivets now available and which 
can be used in conjunction with motor and pneumatic driven 
automatic riveting machines. 

Today, there is hardly a fastening problem, involving even 
fragile materials, that does not warrant consideration of low- 
cost semi-tubular rivet setting. 

Our Factory Riveting Specialists are ready to help you 
obtain the REAL COST FACTS on your own specific fastening 
problem. There is no obligation. 





FOR YOUR FILES 


Chicago Rivet Catalog describes 1388 standard tubular 
and split rivets and 25 single and multiple automatic 
rivet setters. 


AIR-POWERED RIVETING 


contains description and specifications of 8 single, multiple 
riveters— alsorivet setters designed for automated operation. 


—_fucauge Kiet & MACHINE CO.— 


946 So. 25th Ave., Bellwood, Ill. (Chicago Suburb) 
Branch Factory: Tyrone, Pa. 


Use postpaid card. Circle No. 247 

















eliminating the twisting and spiral 
effects normally produced at higher 
speeds. 

The machine is especially useful to 
the fabricators of high tensile wire, 
spring, tool steel, stainless, and alloys 
where twisting is undesirable for 
subsequent operations. 

Other features include pendant 
mounted controls, J.I.C. approved con- 
trol panel, lever action cut-off slide 
head, variable feed, air brake, quick 
retracting shutter bar and all steel base. 

George C. Patterson Machine Co., 
3409 Trumbull St., Cleveland 15, Ohio. 


Use postpaid card. Circle No. 28 


LOW WATTAGE SOLDERING 
IRON FOR ASSEMBLY USE 
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A low wattage, plastic handled solder- 
ing iron for assembly use in electronics, 
communication and allied industries 
operates on 120 V. 

The Penline 120 has a calrod heating 
unit in the ironclad tips, giving maxi- 
mum heat and fast tip temperature re- 
covery. They are presently available in 
30-watt and 50-watt models. 

General Electric Co., Schenectady 5, 
New York. 


Use postpaid card. Circle No. 29 


RETAINING RING PLIERS 
HANDLE WIDE SIZE RANGE 


AK 


A line of retaining ring pliers in a 
wide range of sizes can handle rings 
from %” to 10” diameter. They are 
available in three types, internal, ex- 
ternal and universal pliers with adjust- 
able pivots for either internal or ex- 
ternal type rings. 


Owatonna Tool Co., Owatonna, Minn. 
Use postpaid card. Cirele No. 30 





WIRE UNIT PRODUCES 
HIGH RATE OF CUTS 


A variable speed wire straightening 
and cutting machine will produce tor- 
sion straightened lengths of alloy, 
high-carbon, stainless steel and music 
wire at greater speeds than previously 
possible. 

Featured in the Model 300V are two 
counter rotating, 5 station, high speed 
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straightening arbors. Angled electric 
control panel for one position opera- 
tion; new sensitive limit switch; and 
a solenoid operated roll type clutch. 

The unit is arranged for high speed 
cutting of 12,000 cuts per hour, up to 
8” in length. 

Mettler Machine Tool Inc., Boulevard 
Industrial Park, New Haven 4, Conn. 

Use postpaid card. Circle No. 31 


TORQUE CONTROL WRENCH 
HAS FAST IMPACT SPEED 





A torque control air impact wrench 
features fast run down and impact 
speed while holding close torques. 

The J-24T wrench has a hydraulic 
amplifier which shuts the tool off when 
desired torque is reached. The torque 
sensing device is an integral part of 
the driving spindle. 

The tool can be quickly and easily 
adjusted for a range of 20 to 100 ft-lbs. 

Rotor Tool Co., 26300 Lakeland Blvd., 
Cleveland, Ohio. 

Use postpaid ecard. Cirele Ne. 32 


TAPE CONTROLLED UNIT 
DRILLS CIRCUIT BOARDS 


Designed to produce hole patterns in 
electronic printed circuit boards, the 
PCB automatic layout machine used 
a modified GE Mark II numerical posi- 
tioning control with a tape reader pro- 
grammed by a Flexowriter. 

Four hydraulic-feed drilling units 
can be usec adjustably mounted on 
the cross raii. Table motion is 15” side 
to side and 11” front to back. 

Leland-Gifford Co., Worcester 1, 
Massachusetts. 

Use postpaid ecard. Circle No. 33 


CONVEYORIZED SOLDER UNIT 
HAS HIGH PRODUCTION RATE 


A conveyorized soldering furnace is 
suitable for a wide variety of high- 
volume production soldering. It is espe- 
cially adaptable for automatic soldering 
of small electrical and electronic com- 
ponents. It can also be used in most 
manufacturing operations requiring high 
quality, uniform soldered connections. 

The unit has three overlapping zones 
of temperature control for total heating 
of its nine foot length. Encased in 
stainless steel, there is a three-section 
removable top for inspection and main- 
tenance. 

K. H. Huppert Co., Dept. AE-3, 6840 
Cottage Grove Ave., Chicago 37, Ill. 
Use postpaid card. Cirele No. 34 
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for vital cost reductions 
in. automatic assembly & 
ee _ testing 


specify - 
Standard 
fully mechanical, 
in-line transfer 

type, indexing unit-STA18 


This is a precision transfer unit and machine base designed to be the 
main standard component in a wide range of automatic production and 
assembly machinery. It is self-contained and completely standard — ready 
for you to tool for your product. 


The STA18 is available in 5 standard lengths, from 27 to 63 work car- 
riers. It is fully mechanical. The main transfer drive is a cycloidal cam 
using 120° rotation for fast, smooth index and 240° rotation (dwell) for 
tool and work actuation. Transfer accuracy is within +.003”. 

Standard Tool also manufactures a complete line of cam operated Ro- 
tary Indexing Units ... and other standard machine components. 

The ST-A9AB for light to medium duty has 4 to 20 stations — with 
basic accuracy of +.001 at 4” radius and precision accuracy of +.0005 
at 6” radius. The ST-A9B for heavy duty has 8 to 24 stations, with basic 
accuracy of +.001” at 7” radius. 

Write for bulletins No. 19 and No. 26 


for complete engineering specifications. 


==" | 
prt See | 






MACHINERY 
DIVISION 


Standard Tool & Manufacturing Co. 











710 SCHUYLER AVENUE ¢ LYNDHURST, NEW JERSEY 
Better Products at Lower Cost through Better Methods 





Use postpaid card. Circle No. 249 
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PHILLIPS CROSS-RECESSED HEAD SCREWS 
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A 12-billionfold vote of approval 


The Phillips Cross-Recessed Head was introduced in 1935, 
and first used in industrial assemblies in 1936. Today, 
annual sales total over 12,000,000,000 screws. 

There are two fundamental reasons for this impressive 
endorsement of the Phillips Head — why it is the spec- 
tacular success among many recess designs offered. First, 
it has exclusive mechanical advantages that assure lower 
costs under any production assembly conditions. 


The second essential, an exacting standard of quality 
control procedure, has been established by the Screw 
Research Association Engineering Standards Committee, 
to assure universal dimensional uniformity of recess and 
driver conformation. 

Are you using Phillips Head Screws at every fastening 
point where they can pay off in cost reduction? Why 
not make a “Phillips savings survey”? 


SCREW RESEARCH ASSOCIATION 


Use postpaid card. Circie No. 248 











WHAT’S NEW 


THREADED INSERTS FOR 
THIN SHEET METAL 


A self-anchoring threaded insert is 
used for installation in thin sheet metal. 

The insert. Threds, employs an angu- 
lar knurl which is said to prevent 
loosening or turning of the insert in its 
hole. Applied screw tension serves to 
pull the knurl more firmly against the 
gripping surface of the hole. They are 
available in eight thread sizes from 4-49 
to 14-28. 

Southco Div., South Chester Corp., 


Lester, Pennsylvania. 
Use postpaid card. Circle No. 45 


FLEXIBLE FASTENER HOLDS 
WIRING HARNESSES 


A two part flexible fastening mate. ial 
is used for holding wiring harnesses. 
Ore part consists of loomed memory 
nylon hooks; the other part is loomed 
memory nyloa loops or pile. When the 
two are pressed lightly together, the 
hocks and loops engage, creating a sub- 
stantial holding power. 


Velcio can be used for holding wiring 
harness in two ways. The wiring har- 
ness can be mounted on a sheet of pile, 


ind small pieces of tape are pressed 
around the wires. The second way is 
to use “back to back” tape, where the 
loops are on one side and the pile 
on the other side. When the tape is 
wrapped around the harness, the group 
of wires is held. 

The Ha:twell Corporation, £395 Venice 
Blvd., Los Angeles 34, Calif. 


Use postpaid card. Circle No. 46 


MOLDED NYLON QUICK 
RELEASE FASTENER 


A molded nylon quick release fastener 
has recommended uses such as panel 
and cover closures on business ma- 
chines, ground support equipment, tele- 
phone equipment and vending machines. 

The NY-Q fastener is made in three 
sizes, The plastic smooth locking base 
will not darnage or mar smooth surfaces 
or special finishes. It has a high clamp- 
ing force and reusability factor, 
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IN FASTENING AND JOINING 


For further information on any of the fasteners or methods 
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use the handy postpaid card opposite page 68. 


The fastener design also tolerates con- 
siderable misalignment in mating sheets 
and it can be used successfully on 
curved surfaces where the radius is 4” 
or more. 

Elastic Stop Nut Corporation of 
America, 2330 Vauxhaul Rd., Union, N.J. 

Use postpaid card. Circle No. 47 


RIVETS USED TO FASTEN 
BACK UP MATERIALS 


Rivets with specially designed long 
mandrels are used to fasten back-up 
material. They can be inserted from the 
same side of the work. 

The POP Klip-Kit installation method 
is said to save time, cut material costs 
and insures secure fastening of the 
backing. 

Included in the kit, are metal plates 
called Insul-Klips. They serve to spread 
the high grip strength of the rivet over 
a wide area. 

Fastener Division, United Shoe Ma- 
chinery Corp., Shelton, Conn. 


Use postpaid card. Cirele No. 48 


DACRON-EPOXY TUBING IS 
HEAT-SHRINKABLE 


A heat-shrinkable dacron-epoxy tub- 
ing is used for slip ring applications and 
is designed to provide easy and accu- 
rate slip ring positioning. 

Typical shrinkage rates for a 1” i.d. 
tubing made of the Grade HY 418 ma- 
terial is .030” to .050” when heated to 
150°C for ten minutes and allowed to 
cool at room temperature. 

Tensile strength of the tubing is 8500 
psi, compressive strength is 17,200 psi. 
It has a dielectric strength of 407 v per 
mil, and water absorption is .18%. 

Westinghouse Electric Corp., Micarta 
Div., Hampton, S. C. 

Use postpaid ecard. Circle No. 49 


NEOPRENE ADHESIVE BONDS 
MATERIALS ON CONTACT 

An all purpose neoprene adhesive that 
instantly bonds together upon contact 
virtually all similar and dissimilar ma- 
terials is recommended for joining wood, 
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450 per minute... 
from wire! 


Use postpaid card. Circle No. 250 
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masonite, metals, rubber, paper, fiber- 
glass, leather, most plastics. 

Application consists simply of coating 
the two facing surfaces, allowing a 5-15 
minute period of air drying and firmly 
pressing the materials together. No 
clamps are needed. The resulting bond, 
which is firm but flexible, is said to be 
resistant to heat, water and oil. 

Magic Iron Cement Co., Inc., 14215 
Caine Ave., Cleveland 28, Ohio. 

Use postpaid card. Circle No. 50 


CONNECTORS WITHSTAND 
SHOCK AND VIBRATION 





A line of bifurcated bellows-type 
printed circuit connectors provide com- 
plete and continuous contact, even 
when subjected to extremes of vibration 
and shock, 

Bifurcation also provides redundant 
circuitry with increased reliability. 
Single and double row connectors in 
various multiples up to 130 contacts are 
available from on-shelf stock. 

Masterite Industries, 891 W. Olive St., 
Inglewood, Calif. 

Use postpaid card. Cirele No. 51 


HOSE CLAMP HAS SLOTTED 
HEX HEAD SCREW 





A “worm-drive” hose clamp has a 
deep-slotted hex head screw. 

The series H clamp not only provides 
a deep-slotted screwdriver slot, but the 
3g” head is standard for any socket hex 
wrench or open end wrench. 

Wittek Manufacturing Co., 4305 W. 
24th Place, Chicago 23, IIl. 

Use postpaid card. Circle No. 52 


STAINLESS STEEL DOWEL PINS 
FOR ELECTRONIC USE 





™~ 


Stainless steel dowel pins used for 
instrument, electronic and missile as- 


sembly have a tolerance of .0002, plus 
or minus. 

The pins range in size from 1/32” to 
14” dia., in increments of 32nds and 
64ths. The type 416, 420, 440 and drill 
rod pins are manufactured to MS print. 

Star Stainless Screw Co., 713 Union 


Blvd., Paterson 2, N. J. 
Use postpaid card. Circle No. 53 


TRANSISTOR BASES HAVE 
RINGS BRAZED IN PLACE 





Ready-to-weld copper semiconductor 
bases in the full-hard condition, with 
integral steel rings already brazed in 
place are made of a special alloy. The 
bases are supplied with an annular pro- 
jection for welding. 

Standard Pressed Steel, Jenkintown, 


Pennsylvania. 
Use postpaid card. Circle Ne. 54 


NO NEED FOR TAPPING WITH 
SELF-SEALING FASTENER 





O-RING CLEARANCE 
Hai HOLE 
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/ PANEL 














RETAINER 
RING 





A.PM. KAPTOSKREW 











A line of self-sealing captive screws, 
KaptOskrew, are available in thread 
sizes from 2-56 up to %-20. Only one 
length is required for each thread 
size, but each size will accommodate 
all panels or covers from 1/32” to %4” 
thick. No tapping of the panel, or 
special tools are required for installa- 
tion, and they can be used in standard 
clearance holes. 

A. P. M. Corporation, 41 Honeck St., 
Englewood, N.J. 

Use postpaid card. Circle No. 55 


QUICK RELEASE PINS HAVE 
DOUBLE ACTION 


Supplementing a line of single acting 
quick release pins, a double acting pin 
is pushed to install, pulled to remove. 


Assembly & Fastener Enxgineeriag 
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The pins are available in a ring handle, 
T-handle and L-handle type. 

Stainless steel balls of the pins pro- 
vide a positive lock against uninten- 
tional pin removal. 

The Hartwell Corporation, 9035 Venice 
Blvd., Los Angeles 34, Calif. 

Use postpaid card. Circle No. 56 


ONE-TOUCH CONCEALED 
LATCH FOR PANELS 





A concealed latch is designed so that 
light pressure at any point on an access 
panel will release the panel instantly. 
Similar pressure closes the panel with 
positive locking action. 

The Touch Latch has wide applica- 
tion in enclosed lighting fixture design 
where the feature of rapid access is 
desirable to cut re-lamping costs. 

Camloc Fastener Corp., Dept. 2-A, 
14 Spring Valley Rd., Paramus, N. J 

Use postpaid card. Circle No. 57 


BALL-BEARING SCREW 
STOPS AT PRESET LOAD 





Travel of the ball nut in ball bearing 
screw assemblies is halted at any posi- 
tion along its stroke where the load 
reaches a preset amount. With previous 
actuators, travel of the nut could only 
be limited at the ends of its stroke by 
means of prepositioned stops. 

The desired amount of preloading is 
applied to the angular-contact bearings 
by screwing the housing sections to- 
gether or apart. Torque is transmitted 
through the preload unit to the ball 
nut, and when the load exceeds the 
preset amount, the housing and nut 
will freewheel on the stud and screw. 

Saginaw Steering Gear, Div. of Gen- 
eral Motors Corp., Saginaw, Mich. 

Use postpaid card. Circle Ne. 58 


EPOXY COMPOUND HAS EQUAL 
PART MIX BY VOLUME 


A two-component adhesive is mixed 
in equal parts by volume instead of odd 
ratios by weight. The mixing ration 
eliminates the need for scales, or meter- 
ing or proportioning. 

Bondmaster M666 compound “A” is a 
cherry red color and part “B” is a clear 
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Corridors of the new Atlanta Merchandise Mart 
are lined with attractive display rooms. The 
modular partitions, designed by Shower Door 
Company of America, use aluminum extrusions to frame glass 
and doorways. Sturdy nutplates are provided in the metal door 
jamb by installing twelve RIvNutTs® fasteners in each door frame. 
RIVNUTS® provide several threads so that hinge screws can be 
fastened securely. These fasteners are ideal for nutplates in thin 
material. RIVNUTS® are one-piece blind rivets with internal threads. To see if they 
can help on your fastening problems, please send a print of your part. For bulletin, 
see Sweet’s Product Design File, or write Dept. AE-11, B.F.Goodrich Aerospace 
and Defense Products, a division of The B. F. Goodrich Company, Akron, Ohio. 
In Canada: Kitchener, Ontario. 












Use postpaid card. Circle No. 251 
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SPECIAL 
COLD-HEADED 
PRODUCTS 


Complex shapes made by cold-heading 
reduce costs of popular products 


Critical tolerances on 


unusual head styles are 
maintained at ELCO 
cold-heading. 


through 
This large cold- 
headed piece is 
made of brass 
and used in the 
assembly of the 
familiar garden- 
hose nozzle. 





ACTUAL SIZE 
The special oblong- 
shaped head on this 
aluminum machine 
screw is held to 45° 
angles on the body 
for a plastic products 
manufacturer. 








ACTUAL SIZE 
The unusual flat ob- 
long head on this 
screw enables it to 
function as a movable 
shelf holder sliding 
in matching molding. 
J 


p 7 








ACTUAL SIZE 

A manufacturer of 
cabinet hardware 
uses this ball-headed 
wood screw as one 
functional part of a 
widely-used door 
catch. 

































ELCO also manu- 
factures a complete 
line of standard wood 
screws, machine 
screws, pipe plugs, 
nuts, and other 
widely-used 
fasteners. Need special 
ports? We are pre- 
pared to quote 
promptly. Simply 
send biveprints or 
parts. Write for 
samples of cold- 
headed parts we 
have made. 


ELCO ‘22! SCREW CORPORATION 


1101 Samuelson Rd 


Rockford, Ill 





Use postpaid card. Circle No. 252 
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amber. When both parts of the com- 
pound are mixed to an even tiat, the 
adhesive is ready for use. 

Fully cured metal-to-metal bonds 
using the adhesive yielded up to 3,500 
psi. 

Rubber & Asbestos Corp., 225 Belle- 


ville Ave., Bloomfieid, N. J. 
Use postpaid card. Circle No. 59 


EXPLOSIVE CARTRIDGES FOR 
SEPARATION FASTENINGS 





A family of standard explosive car- 
tridges provides power to actuate me- 
chanisms such as separation systems, 
elect ical disconnects and other car- 
t.idge actuating devices. 

The cartridges have design param- 
eters which meet all pertinent military 
specifications and are environmentally 
qualified. 

Hi-Shear Corporation, 2600 W. 247th 


St., Torrance, Calif. 
Use postpaid card. Circle No. 60 


CO 


| Type YH || Type WA 
ie (External) (| (Annealed) 





CONNECTOR WITH THREAD 
ASSIST & LOCK COUPLING 





An environmental, electrical connec- 
tor features advantages of MIL-C- 
26482 and 26500 with a combination 
thread assist and ball-lock coupling 
mechanism. For multiple contact con- 
figuration connectors where high mat- 
ing forces are present, this design 
utilizes an acme thread assist for ease 
of coupling, strength and vibration re- 
sistance. 

Other design features include: crimp 
type, insertable-removable contacts; 
high temperature inserts and plating; 
a specially designed rear support nut 
for immediate modification to accept 
end bells, cable clamps, adapters and 
potting cups; color keyed alignment 
and lock indicators. 

The Deutsch Company, Electronic 
Components Div., Municipal Airport, 


Banning, Calif. 
Use postpaid card. Circle No. 61 








... Improve Product Quality! 
... Lower Production Costs! 


NATIONAL 


* RETAINING RINGS 


Call or write 
for catalog 
or ask for 
recommend- 
ations 

on specific 
applications 


ae one 


ge nagaas anvstcmnans nt 
ser onanarent 085 080 


: it 
Bar Ring ii 


SOE SEH I SRR aa 


The NATIONAL 


LOCK WASHER COMPANY 
MILWAUKEE 2, WISCONSIN 
NEWARK 5, NEW JERSEY 


Type XRC 
'* (Round Closed) 


Eliminate machining time and material waste resulting from 
cutting down shafts and housings to form shoulders. Using 
smaller shafts, grooved to accommodate economical NATIONAL 
Retaining Rings, accomplishes important cost reductions, speeds- 
up production, actually improves the product. Proven applica- 
tions range from heavy duty machinery to small tools, electronic 
instruments and toys. 


; Type ZH 





; (Internal) ~ 


Serving 
Industry 
Since 1886 





Use postpaid card. Circle No. 253 
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EPOXY PELLETS EASE 
BONDING APPLICATIONS 





Epoxy pellets eliminate the three most 
serious drawbacks of epoxies; difficulty 
in mixing, difficulty in metering and 
skin irritation. 

The pellets will bond most similar 
and dissimilar material. Excellent bonds 
can be made between metal and glass or 


plastic; brass to stainless steel and many A live of self-locking nuts in- if TWICE 
other “hard to bond” materials. Shear corporates two tapered members which ACTUAL 
strength of a steel to steel bond is 4700 rotate together via a key and key- SIZE 
psi. way. The internal, tapered member, 

The sharp- 


Epoxy Products, Inc., 137 Coit St., 


Irvington, N.J. 
Use postpaid card. Circle No. 62 


ROSIN-CORE SOLDER GIVES 
UP TO 33-1/3% MORE SPREAD 


A rosin-core solder specially proc- 


571C, the solder consists of a solder 
wire center core coated with flux. It is 
then covered with an outer sleeve of 
solder. It is available in all alloys of 
tin-lead and may be had in tin-lead- 
silver for soldering silver-fired ceramic 
parts, 

Alpha Metals, Inc., 56 Water 
Jersey City 4, New Jersey. 

Use postpaid card. Circle No. 63 


St., 


TAPERED LOCK NUT 
RESISTS THREAD STRIPPING 





which is also internally threaded, moves 
freely along the taper of the external 
part. This action produces both a posi- 
tive friction lock and compression lock. 

This method of locking prevents strip- 
ping of threads and thread distortion 





COLD-HEADED 
SPECIAL PARTS 


Close tolerances can be held 
on many types of cold-headed parts 


The sharp dia- 
mond knurl on 
this piece serves 
a functional pur- 
pose in a seat belt 
buckle. Slots in 
the ends must be 
parallel and held 
to .010” tolerance 
between bottoms 
of slots (2.025/ 
2.035”). 








cornered 


this steel 
machine 
screw (used 
asanadjust- 
able stop in 
a piece of 





Tau 


df sais hk ied teh ceniaailien under load, reduces fatigue, and gives office equip- 
cases Som i , Gn and eed provides a thread contact area under load ap- ne tg hy 
up to 33-1 3% more spread. proaching 100%. and the 
Meeting Federal specifications QQ-S- sauiitiiuall overall 
length has 





LONG, THIN PINS, RIVETS 








Double Stroke Header, produces 
long thin parts in diameters from 


020” to .090” up to 2%” long at rates up 
to 100 per minute! 

Also available: Solid Die Headers for wire 
diameters as small as .012”. 


For Complete details and prices, Write: 





a tolerance 


of +.005”. 
J 
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SIZE 


This Type BA tap- 
ping screw with its 
unusually large in- 
dented Phillips head 
is part of the snap 
fastener for an auto- 
mobile convertible 
top. 


heed 











TIMES 
ACTUAL 
id ‘ A D a D = TWICE 
Tale ite Resesnenned ACTUAL SIZE 
machine screw as 
| | 15/64” of 6-40 OTHER ELCO 
threads, a sone = PRODUCTS 
trusion on the ea 
Mh h, one con- = SCREWS 
| ical indent in the up. THREAD CUTTING 
;— SMALL SCREWS 
FAST 4 ) MACHINE SCREWS 
vce PIPE PLUGS ; 
MACHINE SCREW NUTS 
ACCURATELY... CAP SCREWS 
ve LAG SCREWS 
DRIVE SCREWS 
MORRIS-OMEGA | SPIN LOCK 
WOOD SCREWS 
PHILLIPS HEADS 
Special Model “O” OPEN DIE | TWICE FREARSON HEADS 
ACTUAL CLUTCH HEADS 


SEND FOR FREE 
SAMPLES OF COLD- 
HEADED PRODUCTS 
Need special parts? 
We are prepared 

to quote promptly. 
Simply send bive- 
prints or samples. 





ELCO ‘xxc0 SCREW CORPORATION 


REM SALES INCOKPORATED 


SUBSIDIARY OF THE ROBERT E. MORRIS COMPANY 
5010 FARMINGTON AVE., WEST HARTFORD 7, CONN. 


Rockford 


1101 Samuelson Rd 








Use postpaid card. Circle No. 254 Use postpaid card. Circle No. 255 
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GRIPCO GUS 
expands the gang... 


Have you met hard workin’ GRIPCO GUS? His job is finding 
the best nut for your application—and that naturally includes 
developing new ones from time to time. His latest brainstorm 
is a particularly good example of this continuous service. 
More important, it’s a particularly good nut. Take a look: 


The New GRIPCO* TAB WELD NUT 
$1 (Spotweld Type) Single weld area for appli- 
cations where space is a factor. 
$2 (Spotweld Type) Double weld area for maxi- 
mum strength. 
P1 (Pilot Projection Type) Single weld projec- 
tion» 
P2 (Pilot Projection Type) Four weld projec- 
tions, eliminating rocking during welding oper- 
ation and to give a maximum weld. 
All offering: 

e Self-locating pilots for fast, accurate posi- 

tioning—no locating devices needed. 


e Convenient location of pilots and projections 


—no retapping required 

e Fast, clean welding—minimum current, short 
time-cycle., 

e High welding quality, low carbon steel con- 
struction. 

e Optional “self-locking feature—the exclusive 
GRIPCO Toplock. 

e Complete range of sizes available for imme- 
diate delivery from stock. 


























Get the full details on the new GRIPCO Tab Weld Nuts—including 
data on welding set-ups and complete price information—from your 
GRIPCO GUS. You'll find him listed in the Yellow Pages under 
“Bolts & Nuts” as the local GRIPCO Representative. 


*GRIPCO is a registered trademark of Grip Nut Co. 


Danbury, Conn 


Subsidiary of Heli-Coil Corporation, 
NUT company | 








Use postpaid card. Circle No. 256 


211 Maple Ave. © South Whitley, Ind. ® Phone: South Whitley 723-5111 








The Tapand Locknut is available in 
standard sizes from 1%” to 7%”. 
Tapand, Inc., 49 Oak St., Norwood, 
New Jersey. 
Use postpaid card. Cirele No. 64 


INSERT ELIMINATES SEIZURE 
AND GALLING AT 1200°F. 


A self-locking insert developed spe- 
cifically for high-temperature fasten- 
ing applications up to 1200° F is preci- 
sion formed to a diamond shape and 
coiled to provide the thread. 

The Screw-Lock insert attains its 
locking effect from a grip coil midway 
in its length. 

As the bolt is screwed through the 
threads of the insert, it forces the flat 
chords of the grip coil to conform to 
the usual thread shape, while the 
chords maintain a uniform locking 
effect on the bolt, even after repeated 
assembly and disassembly. 

When used in equipment that is 
screw-thread assembled, the insert pro- 
tects against service abuse, and elimi- 
nates seizure and galling. 

Heli-Coil Corporation, Shelter Rock 
Lane, Danbury, Conn. 

Use postpaid card. Circle No. 66 


TRANSISTOR HEAT SINKS 
HAVE NATURAL CONVECTION 


= | 


MODEL 2700 SEES 





A series of small, light natural con- 
vection transistor heat sinks provide 
maximum heat dissipation. They were 
developed to satisfy the needs of the 
electronic engineer concerned with the 
reduction of space and weight in the 
design of component boards for com- 
puters. 

The Model 2700 series heat sinks 
substantially increase transistor per- 
formance by optimizing the effect of 
the heat transfer coefficient available 
in free convection. 

Astro Dynamics, Inc., 200 Sixth St., 
Cambridge, Mass. 

Use postpaid card. Circle No. 67 


APPLIANCE HINGE ADJUSTS 
TO DOOR THICKNESS 


An adjustable hinge designed for re- 
frigerator door application compensates 
for irregular door thicknesses. The 
bright chrome finish hinge permits an 
“in and out” adjustment. 

National Lock Co., Rockford, IIl. 

Use postpaid card. Cirele No. 68 


SOLDERLESS TERMINATOR 
USED AS PIN CONNECTOR 


A solderless wire terminating device 
is designed to be used as a multi-pin 
connector, or as a terminal block. All 
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connections are made by crimping with 
a hand tool or bench type machine. 

The Connecto-Bloks presently avail- 
able house up to 300 male pins and are 
similar in appearance to tree-type 
solder terminal blocks. 

Included in the basic terminal block 
family are three types for use in audio 
and control circuits, and one type for 
video and pulse circuit applications. 

The Thomas & Betts Co., 36 Butler 
St., Elizabeth, N.J. 


Use postpaid card. Circle No. 69 


FRANGIBLE NUTS USED FOR 
STATE SEPARATION SYSTEM 





A new separation system for missile 
stages is based upon the development 
of a frangible nut and integral dual ex- 
plosive train. In typical operation, the 
nuts are torqued to bolts joining two 
missile stages. They can be installed 
during production line assembly. The 
explosive train is connected just prior 
to launching, giving the assembly a 
high reliability and safety factor. 

Special Devices, Inc., 16830 W. Place- 


rita Canyon Rd., Newhall, Calif. 
Use postpaid card. Circle No. 70 


THREAD CUTTING SCREWS 
WITH MIN. DRIVING TORQUE 


Tt. 


Thread cutting screws which require 
a minimum driving torque are now 
available in Types 1, 23, and 25. 

The cutting edge and chip activity in 
the tapered entering threads allow re- 
moval of material to form a close-fitting 
mating thread. 

Southern Screw Co., PO Box 1360, 


Statesville, N. C. 
Use postpaid card. Cirele Ne. 7! 


ALUMINUM INSERTS USED 
FOR WOOD PRODUCTS 

An aluminum threaded insert is de- 
signed for use in blind or through hole 
applications in wood products. 

The Flo-Lock Bushing has an external 
fin at its base, around which the wood 
fibers flow during installation. An axial 
knurl provides resistance against bush- 
ing rotation during screw installation. 


Heli-Coil Corp., Danbury, Conn. 
Use postpaid card. Circle No. 72 
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.. Low Cost” PRUTTON 
PLANETARY THREAD ROLLING MACHINE 


Tels 


Short Runs and Special Rune 


@ FAST SET-UP TIME 


@ LOW DIE COST— 
USES NEW STYLE 
SMALL PLANETARY 
DIES 


Now, for the first time in the history of thread rolling, short runs and 
special runs can also be produced economically on a planetary machine— 
the small, new Prutton, Model 75A-24. 


This low cost machine uses small new style Prutton Planetary Dies—rolls 
class 3 fit. Fast set-up time—change to different thread lengths in only 30 
seconds. No shims needed for easy die matching. Simple mechanical type 
uninterrupted feed. All working parts visible and easily accessible. Large 24” 
hopper holds 50 Ibs. 


SPECIFICATIONS 


ER RE te, AP No. 4 screws to 1/4” 
I I ais donres inition <cctisiccnsodencascectaeechecastoal up to 2” 
III UII, DRUID 5500 .sccnndscntonntccecsescskentesstentuatestia 3” 
PR IIE i sia tines cesses cnaxdetaddosaneccetennnsben’ 400 ppm. 


An excellent extra machine for economical, dependable, fast production— 
keep your large Prutton machines busy on big production of long runs. Send us 
prints and/or samples of your part for exact machine cost. 


GO) 1-18) - F248 @) 


PRUTTON 





S305 WEST 130th STREET CLEVELAND 30, OHIO 


Use pestpaid card. Circle Ne. 257 


FASTENING TIME CUT 80% WITH NELSON’ STUD WELDING 


Bearing plates for these 9-ton coal pulverizer exhaust 
casings are fastened 80% faster with Nelson Stud Weld- 
ing...and expensive material handling is eliminated. 
Threaded studs, 7%” in diameter, are end-welded at a rate 
of 4 to 5 per minute. That’s real speed—especially when 
compared to the 2 to 4 minutes each it takes to drill, tap 
and set threaded stud bolts. It’s easy to see how Nelson 
Stud Welding cuts costs, increases production. With stud 
welding, all the work is done on one side—without warp- 
ing or damage. Heavy bosses are not needed since there’s 
no need to provide tap depth. And because there are no 


holes in the base material, there is no possibility of leaks 
in water and oil-tight units. Take the tool to the work... 
get greater design flexibility and lower material handling 
costs. Nelson studs are available in diameters from %4” 
to 1” for all types of applications. 
For application ideas, design recom- 
mendations and full method infor- 
mation, send for the Nelson “Design 
Manual”. NELSON STUD WELDING, 
Division of Gregory Industries, 
Inc., Department AF, Lorain, Ohio. 


GREGORY 


INDUSTRIES 


- Use postpaid card. Circle No. 258 
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USEFUL LITERATURE 


To receive your copy of any literature reviewed here, use the 


postpaid card opposite page 68. 


AUTOMATIC ASSEMBLY UNITS 


A twenty-page bulletin on multi- 
station automatic assembling and 
processing machines illustrates com- 
plete automation units, both standard 
and special models, and indexing ma- 
chine chassis made in stock models. The 
description covers standard machines 
for performing operations in the manu- 
facture of incandescent and fluorescent 
lamps and also special machines for 
processing such diverse products as 
electronic parts, military fuses, and 
typewriter components. Swanson-Erie 
Corp., 814 E. 8th St., Erie, Pa. 


Use postpaid card. Circle No. 90 


AUDIO VISUAL INSTRUCTION 


An audio-visual instruction system 
is described in information sheet. Show- 
ing how the unit can be used for 
assembly lines, other uses. include 
audio-visual instructions for field in- 
stallation and repair of complex equip- 
ment, sales training, teaching new 
procedures and on-the-job training. 
Graflex Inc., Rochester 3, N.Y. 


Use postpaid card. Cirele No. 91 


TRANSFER PRESSES 


Four representative models of a 
multiple transfer press line are dc- 
scribed in a folder. Data on rated capa- 
city, in tons, production speed capability 
and a listing of typical applications is 
offered on each machine. The Baird 
Machine Co., 1700 Stratford Ave., Strat- 


ford, Conn. 
Use postpaid card. Circle No. 92 


FASTENERS FOR AVIONIC USE 


Aerospace Catalog No. 960 is a 64 
page design manual which focuses at- 
tention on reduced dimension, light- 
weight types of self-locking fasteners. 
Its purpose is to provide the design 
engineer with a con-entrated package 
of nut shapes covering complete lines 
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of miniature hex, anchor and clinch 
types which experience has shown to 
be useful in the assembly of units in- 
tended for avionic and electronic end 
use. Elastic Stop Nut Corp. of America, 
2330 Vauxhall Rd., Union, N. J. 


Use postpaid card. Circle No. 93 


PORTABLE SPOT WELDER 


A portable, resistance type spot 
welder with a built-in timer is de- 
scribed in information folder. Complete 
information of the available accessories, 
and fe2tures of the welder are included. 
Also included are a description of 


possible uses. Ace-Sycamore, Inc., As- 

sociate of Holub Industries, Sycamore, PORTABLE SPOT WELDER 
eo cchulinbens . Giahbdum - ven conbenee 
si°1N0iS. un Oe. 08 


Use postpaid card. Circle No. 94 


PRE-ENGINEERED 
ASSEMBLY LINES 


A pre-engineered assembly line 
method is based on a system of modular 
units. Each component of the system is 
integrated, containing all the basic 
elements necessary for efficient as- 
sembly of products. The system is 
particularly suited to short run assem- 
blies and product mix assemblies. 
Kaytrir Systems, Division of Four ; 
Seasons, 2 Pelham Rd., New Rochelle, See No. 95 
New York. 


Use postpaid card. Circle No. 95 @B designer's end beyer's gwide 
: AREA LIGHTING 


AREA LIGHTING DESIGN 


Bulletin GEA-7223, 30 pages, describes 
complete area lighting with eight new 
products. It includes an equipment 
quick selector, sample lighting layouts, 
description of typical area lighting ap- 
plications, with photographs, layouts 
and equipment recommendations. The 
-ulletin also includes product data, with 
structural features and electrical char- 
acteristics of incandescent, mercury and 
fluorescent fixtures. General Electric 
Co., Schenectady 5, N.Y. 


Use postpaid card. Circle No. 96 See No. 95 
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SEALED PRECISION BEARINGS 

Information on performance, dimen- 
sions, size and design characteristics of 
the “Flexeal” bearing is contained in 
data sheet F-1. The precision sealed 
bearing retains its lubricant while 
operating at high speeds in moderate 
to high temperatures. The Barden Corp., 


200 Park Ave., Danbury, Conn. 
Use postpaid card. Circle No. 97 


REVISED BELT STANDARDS 
Dimensions and recommended proce- 
dures for integral-horsepower V-belt 
drives used primarily for power trans- 
mission in industrial applications re- 
quiring one or more V-belts are 
provided in a newly approved American 
Standard for multiple V-belt drives. 
“American Standard Specifications for 
Multiple V-Belt Drives, B55.1-1961” is 
available from the American Standards 
Association, Dept. P 240, 10 E. 40th St., 
New York 16, N.Y. The standards are 


priced at $2.00 a copy. 
Use postpaid card. Cirele No. 98 


WIRE & RIBBON CUTTER 

A wire and ribbon cutter kit is de- 
signed as an accessory compatible with 
welding equipment. It may be used for a 
variety of miniature packaging applica- 
tions. Catalog WE-11 describes and pro- 
vides specifications for the tools in- 
cluded. Sippican Corporation, Box 537, 


Marion, Mass. 
Use postpaid card. Circle No. 99 





MINIATURE POWER TOOLS 

A catalog of miniature power tools 
and handpieces describes four basic 
miniature power tools. The catalog, No. 
210A, also covers accessories, speed con- 
trols and a buffing and grinding motor. 


Foredom Electric Co., Inc., Bethel, Conn. 
Use postpaid card. Circle No. 100 


ines 


O-RING APPLICATIONS 

The development of a technique for 
manufacture of o-rings to military spec- 
ifications is described in eight-page 
brochure. Amply illustrated, the bro- 
chure describes production and present 
uses of the o-ring. Parker Seal Co. 
Div. of Parker-Hannifin Corp., 10567 


Jefferson Blvd., Culver City, Calif. 
Use postpaid card. Circle No. 101 


LEAK DETECTORS 

Leak detectors for inspection of welds, 
seams, joints and other suspected areas 
of leakage in pressure systems are de- 
scribed in eight page bulletin GEA- 
6817-A. Also described is the helium- 
sensitive mass spectrometer leak de- 


tector, Type M-60, used for ultra-sensi- 
tive applications in the electronics, 
nuclear, aircraft and missile industries. 
General Electric Co., Schenectady 5, 


New York. 
Use postpaid card. Circle No. 102 


HEX HEAD CAP SCREWS 

The advantages to users of hex head 
cap screws are the subject of a bro- 
chure, 2788. The literature compares 
performance of the hex head cap screw, 
made to strict ASA Standard B-18.6.2 
with other fastenings. Specific design 
features of the cap screw also are de- 
scribed and illustrated in the brochure. 
Cleveland Cap Screw Co., 4444 Lee Rd., 


Cleveland 28, Ohio. 
Use postpaid card. Circle No. 103 


COATED STEELS 

An illustrated brochure on the wide 
industrial applications of coated strip 
steel presents the entire Sharon family 
of coated steels—including galvanite, 
bright zinc, special alloy coat, electro- 
galvanized and painted and printed 
steel. The booklet is designed to help 
the user select the proper coated steel 
for his product. It details size ranges, 
welding, soldering, cleaning, chemical 
treatment, temper classifications and 
Preece tests. 

Sharon Steel Corp., Arthur Schmidt 
& Associates, 342 Madison Ave., New 


York 17, N.Y. 
Use postpaid card. Circle No. 104 
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Need a fast solution 





dividualized service at competitive prices. We'll 
bid on your specials requirements, or fill orders 


by your local distributor. Send for catalog and : 
samples or call your EVERLOCK representative. 


Use postpaid card. Circle No. 259 


E> to a fastener problem? 


YOU GET INDIVIDUALIZED SERVICE 

FROM THOMPSON-BREMER 

We are one of the few fully integrated manufac- 
turers of Sems, lock washers, thread-cutting 
screws, terminals and cold-headed specialties. 
Since our engineering services and components 
manufacturing are together under one roof, we 


Thompson-Bremer & Co. 
vetle, Division of 
American Machine 


INDUSTRIAL FASTENERS 


& Foundry Company 


Thompson-Bremer & Co. 


> Dept. 6129 
: 228 N. LaSalle St., 





Chicago 1, Ill, : 
are particularly well able to give you fast, in- ~- Please send me EVERLOCK fastener cata- : 
: logs and sample sets of EVERLOCK indus- « 





: trial fasteners and cold-headed specialties. 








for standard items on short notice from the : oer Title : 
extensive line of EVERLOCK products stocked :—~ ~ 
° Street 





° City. Zone. State 
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QUARTER TURN FASTENERS 


Complete line of variety of quarter 
turn fasteners is listed in catalog D-3. 
Included are engineering drawings, 
charts and tables of sizes available, and 
typical uses. Dzus Fastener Company, 


Inc., West Islip, N.Y. 
Use postpaid card. Circle No. 105 


SCREW MACHINE TOOLS 


New brochure describes complete line 
of standard screw machine tools. Data 
includes specifications and prices cov- 
ering: centering tools, revolving stops, 
and slotting bushings and adapters. 
Mueller Industries, 510 E. Rand Rd., 


Mt. Prospect, II. 
Use postpaid card. Circle No. 106 


WIRE CONNECTORS 


Five sizes of porcelain wire connec- 
tors are described in information sheet. 
The connectors described are for 
stranded and solid wire, and two sizes 
are for high voltage connections. Holub 
Industries, Inc., Sycamore, II. 

Use postpaid card. Circle No. 107 


AIR PRESSES 


Bulletin 0960-B1 gives complete di- 
mensioning and technical information 
for all open gap and column air presses 
in both bench and floor mounting 
models. Thirty-four press sizes are of- 
fered in a broad choice of capacities 
from as little as % ton to 50 ton force 
at 80 psi air line pressure. The power 
presses are used for assembly, riveting, 
forming, bending and molding applica- 
tions. Hannifin Co., Dept. 416, 501 S. 
Wolf Rd., Des Plaines, IIl. 


Use postpaid card. Circle No. 108 
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BERYLLIUM BOLT HISTORY 


A review of the development of the 
first beryllium structural bolting is 
contained in 16-page reference booklet. 
The review provides more than just 
a rundown of the high strength-weight 
ratio beryllium shear bolts. Starting 
with the year 50 AD, an easily digested 
review of the history of beryllium to 
date is given. Standard Pressed Steel 
Co., Box 1121, Jenkintown, Pa. 

Use postpaid card. Cirele No. 109 


CONTACT ADHESIVE 


New bulletin describes contact ad- 
hesive for bonding plastic laminates, 
wood, paper and metals. Features in- 
clude fast tack, long open time and 
high coverage. St. Clair Rubber Co., 
107 Clifford, Detroit 26, Mich. 


Use postpaid card. Circle No. 110 





nswer io pr on page 56, A 1, 3, 9, 
27, and 81 pound weight will do the job. 
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Cuts Assembly Time in Half 


NEW Powasert feeder 
with continuous raceway, 
smooth-action feeder tray. 


The Powasert Automatic Screwdriver speeds up 
any assembly operation that uses wood, sheet 
metal or machine screws. Just select the:screw 
you want, fill the feeder and you’re ready for 
work. No need to handle screws. 

To operate, press Powasert to the work surface 
and squeeze the trigger. Air powered, Powasert 
automatically feeds and drives up to.60 screws 
a minute. In many applications you can even 
eliminate pre-drilling. 

Safety engineered, Powasert eliminates gouging, 
driver slipping and stripped heads. Screws are 
driven home tightly and flush with the surface 
every time. 


Learn how Powasert can cut your assembly time in half, save labor, 
reduce rejects and improve profits. For complete details, write to 
Powasert, United Shoe Machinery Corporation, Boston 11, Mass. 


aJnited. 


POWASERT’ 


The Automatic Way to Fastening Speed and Savings 


Use postpaid card. Circie No. 260 
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PORTABLE TENSILE TESTER 


Laboratory accuracy and production 
inspection swiftness are combined in 
two tensile testers described in bulletin 
750-P. The brochure gives complete 
specifications for the Model TT testers, 
which are specially designed for testing 
the breaking strength of electrical leads, 
terminal and connectors, and the Model 
TJ tester which is equipped with auto- 
matic jaw pairs for tensile testing many 
small parts or material samples as well 
as electrical leads and connections. 
Hunter Spring Co., Div. of American 


Machine & Metals, Inc., Lansdale, Pa. 
Use postpaid ecard. Circle No. II1 


AUDIO-VISUAL ASSEMBLY 


Booklet details advantages of audio- 
visual assembly, and gives case histories 
of how new employee’s learning time 
was cut 75%, production increased 50% 
and rejects reduced 55%. It also tells 
how audio-visual can be of immediate 
help in other areas beside assembly. 
Videosonic Systems, Hughes Ground 
Systems Group, Building 381-L, Fuller- 


ton, California. 
Use postpaid card. Circle No. 112 


TOLERANCE RINGS 


Tolerance rings made in inch and 
metric dimensions both in AN and BN 
types are listed in 27-page catalog. Also 
included are engineering drawings, and 
charts showing the parameters of per- 


AT RAYTHEON: 





formance of the rings. Roller Bearing 
Co. of America, Sullivan Way, West 
Trenton, N. J. 


Use postpaid card. Circle No. 113 


CAM INDEXING UNITS 

Bulletin No. 26, a 16-page engineer- 
ing specification bulletin, contains com- 
plete information on the two model 
ST-A9AB indexing units. It contains 
information on available indexing cams 
and dial plates, on machine bases, mo- 
tors and electric timers. A comprehen- 
sive rating table and load calculation 
method are included as well as a nomo- 
gram for “Weight and Moment of In- 
ertia” calculations and a torque rating 
table. Standard Tool & Manufacturing 
Co., 738 Schuyler Ave., Lyndhurst, N.J. 


Use postpaid ecard. Circle No. 114 





SPRING DESIGN 

A glossary of spring terms is one of 
the sections in a 42-page spring cata- 
log. Included in the catalog are en7zi- 
neering graphs on _ spring stresses, 
physical properties, tensile strengths 


Stackbin’s all-plastic 


bins provide fast, flexible assembly stations 





New, non-corrosive, easily cleaned... 
stack and restack securely in tight semi- 
circular arrangement to suit changing 
molded card holders 
on fronts for fast, easy parts identifica- 
tion . . . sloping bottom for easy parts 


requirements .. . 


accessibility. 


Custom fitting, plastic insert doubles 
the number of different components you 
can handle without increasing space 
requirement. 

FREE FACTS Write for new product bul- 
letin and prices. All Stackbin products 
sold direct. 


STACKBIN CORP. 1155 Main St., Pawtucket, R. I. 


Mfgd. and sold in Canade exclusively by Wickware-Stackbin, Ltd., Perth 


STACKBIN 


bTickd a-temelale, 


SYSTEM 


Still Accessible 





Use postpaid card. Circle No. 261 
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and spring design. Wire tables for 
spring design and helical torsion spring 
design are also given. Wickwire Spencer 
Steel Div. Co!orado Fuel and Iron Corp., 
P.O. Box 551, Palmer. Mass. 


Use postpaid card. Circle No. 115 


HINGED-STEEL BELTING 


Complete engineering specifications 
are given for hinged-steel belting used 
in material handling conveyors. Bulletin 
MF-600-A, a six page folder, gives com- 
plete description of the belting, and 
shews photog.aphs of the equipment in 
installed op2rations. May-Fran Manu- 
facturing Co., 1710 Clarkstone Rd., 
Cleveland 12. Ohio. 


Use postpaid card. Circle No. 116 


METAL CABLE CLAMPS 


Catalog sheet gives prices and avail- 
able sizes of the AL and NE type cable 
clamps. The neoprene coating on the NE 
type clamps has a high coefficient of 
friction and grips a rubber or plastic 
jacketed cable or cord with a positive 
grip. Richco Plastic Co., 3722 W. North 
Ave., Chicago 47, Ill. 


Use postpaid card. Circle No. 117 


BRAZING ALLOY CHART 


A brazing alloy reference chart lists 
metal compositions, density, and melt 
and flow temperatures for silver brazing 
alloys and precious metal brazing alloys. 
The chart details 37 compositions, in- 


ntialichitia-y 
Dactatstelatiitere (= 


SCREWS-NUTS 


WASHERS 
0000-160 to 2-56 -, 


-WITH MATCHING 
TAPS, DIES & GAGES 


For accurate use in 


RELAYS*GYROS 
METERS» POTENTIOMETERS 
& OTHER INSTRUMENTS 


® 
Flat & Lock Washers, Dowel 
& Taper Pins, Drills, Tool 
p rifts s eS 
Brass and Stainless 
stocked in many items 
STOCK ITEMS FOR 
SAME-DAY SHIPMENT 
FAST SERVICE ON SPECIALS! 


Write for catalog, or 
call area code 617, Tel. No. 764-4394 /7 


J. I. MORRIS ce. 


JTHBRIOG 
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Use postpaid card. Circle No. 262 
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cluding all commercially important 
silver base alloys and many special 
purpose compositions. The 19 precious 
metal compositions listed are ideal for 
atmosphere brazing and provide the 
higher brazing temperatures required 
for vacuum tube, aircraft and missile 
use. Technical Service Dept., Engelhard 
Industries, Inc., 75 Austin St., Newark 
2, New Jersey. 


Use postpaid card. Circle No. 118 


INDUSTRIAL DRILL SETS 


Folder covers high speed steel drill 
sets for general purpose industrial 
applications. Included are brief descrip- 
tions of ten convenient drill sets rang- 
ing from the pack of %4” shank drills 
to a set of 60 drills in wire gage sizes 
from one through sixty. Specifications 
are also given on the %” shank drills, 
12” and 18” long drills as well as 
carbide-tipped masonry drills. Ace Drill 
Corp., Adrian, Mich. 


Use postpaid card. Circle No. 119 


ELECTRIC WELDING LIBRARY 


Technical papers on electric welding 
include process and application details 
on short arc welding, mig and tig weld- 
ing and spot welding, submerged arc 
welding, plasma arc welding and weld 
surfacing. These papers have been pre- 
sented at meetings of technical societies 
and published in industrial journals. 
Linde Co., Div. of Union Carbide Corp., 
270 Park Ave., New York 17, N.Y. 


Use postpaid card. Circle No. 120 





WANTED! 


An opportunity to increase your sales. 
Well-established Manufacturers’ Agents 
covering Ohio area from two offices 
have the time and cbility to sell one 
additional fastener or associated item. 
Presently selling all major O.E.M., 
jobber and distributor accounts, in- 
cluding automotive replacement parts 
market. Will happily pioneer your prod- 
uct if you can show potenti-l. 


Write: FASTENERS 
P.O. Box 4537 
Cleveland 24, Ohio 














EE" BOLTS 
certified aircraft quality 


Mercury 12 point external wrenching 
bo 


tomer requirements. e: 
++ MS 9033 thru MS 9039; High ten- 
sile steel... ™S 9088 thru MS 9152. 


Exotic materials available. 

Write for Catalog 286 

AN—N.A.S.—M.S. and 6-digit hardware. 

Immediate delivery of standard sizes 
Mercury air parts co., inc. 


9310 West Jefferson Bivd., Culver City, Calif. 
Telephone—UPton 0-5923—Teletype—CVR CY 4138 






Use postpaid card. Circle No. 263 
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washers 


Edqewound die charges | 


FROM WIRE STOCK No blanking 
e No lead time needed for dies 


\\scrap losses / / 
or exact strip. ~~ Wy 

e Use with induction, gas-air, —— 
furnace, or other heating methods. j - 

e Available in EASY FLO and 
SILFOS — Copper, Bronze, and 
other alloys. 

e Diameters up to 4” I.D., wire 
thicknesses from .010 upward. 
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Write for 16 page booklet on 
better brazing. 


LUCAS-MILHAUPT Engineering Ce. 
5060 South Lake Drive, Cudahy, Wisconsin 











"it faster, better to highest 
~ specifications. 








Use postpaid card. Circle No. 264 


HOLD IT! 


... better, faster, at lowest cost 
with Monogram Kleko Clamps 


Stop wasting time and money with less 
efficient temporary fasteners and start 
solving all your sheet metal holding 
problems using MONOGRAM <Kieko 
clamps and affixing tools. Write, 

wire, phone now for information on our ‘ 
101 precision-engineered standard : 
clamps for practically every temporary 
holding need during fabrication. 
And, if we don't carry the 

clamp you call for, we can make” 



















WNHB clamp, another of 
the 101 standard types 
made by Monogram. 


ae 


MONOGRAM Precision Industries, inc. 
8557 Higuera Street, Culver City, Calif., UP 0-6531 


Use postpaid card. Circle No. 265 





DRILL PRESS VISE 


Brochure RX45, catalog sheet No. 738, 
provides essential information on both 
the milling machine vise and a push- 
pull, rapid action drill press vise. Exact 
specifications are given for each vise. 
Wilton Tool Manufacturing Co., Inc., 
9525 Irving Park Rd., Schiller Park, Ill. 


Use postpaid card. Circle Ne. 12! 


RETAINING RING CATALOG 


Complete information on the entire 
company line of retaining rings is 
covered in 24-page catalog No. 61. It 
includes dimension tables, engineering 
specifications and mechanical drawings, 
as well as information on prestacked 


rings in the 3000, 3100, 4000 and 4100 
industrial series. Industrial Retaining 
Ring Co., 57 Cordier St., Irvington 11, 
New Jersey. 

Use postpaid card. Circle No. 122 


FLOATING CLIP NUT 


Installation and engineering specifi- 
cations for floating clip nut are given in 
four page bulletin. The nut offers ad- 
vantages for use in secondary structure 
and non-structural attachments, and 
reduces the time and work involved in 
preparing sub-assemblies for installa- 
tion. Elastic Stop Nut Corporation of 
America, 2330 Vauxhall Rd., Union, N.J. 


Use postpaid card. Cirele Ne. 123 





To Your DESIGN 
SPECIFICATIONS - 


From the Hand of the 
J ol Tod r- Vi t-4 | 








A SUBSIDIARY OF 





REPUBLIC INDUSTRIAL 
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ERIE 


Bolts + Studs +» Cap Screws + Nuts 


in Alloys + Stainless » Carbon + Bronze 


Experienced hands... 
expert hands .. . hands 
grown competent by 45 
years of the finest pre- 
cision work. These are 
the hands of our special- 
ists who meet your de- 
sign and engineering 
specifications. Special 
Erie fasteners to meet 
the rigors of extreme 
temperatures, corrosion, 
tensile stresses are serv- 
ing widely diverse 
industries the world 
over. Send your speci- 
fications to us, confident 
of the finished precision 
fasteners you expect, 


ERIE BOLT & NUT CO. 


Erie, Pennsylvania 


Representatives tn Principal Cities 





INDUSTRIAL FASTENER DATA 


An eight-page, condensed bulletin 
No. 2449 describes complete line of 
standard precision industrial fasteners 
—including socket screw products, 
pressure plugs, locknuts, spring pins, 
dowel pins and steel collars. The bulle- 
tin details basic data on types, sizes, 
threads and plating, gives design fea- 
tures and application information as 
well. A. Roesler, Box 1229, Standard 
Pressed Steel, Jenkintown, Pa. 

Use postpaid card. Circle Ne. 124 


CONSTANT-FORCE SPRINGS 


A complete description of each of 
twenty-one standard constant-force ex- 
tension springs is given in a data sheet 
A-310X. Previously available only in 
designs for specific applications, the new 
standard springs are intended primarily 
as an experimental tool for the design 
engineer. The data sheet gives com- 
plete technical information about each 
of the stock springs. It includes such 
data as material thickness, width, 
length, working deflection, load and life. 
Complete price and ordering informa- 
tion are also given. Hunter Spring Co., 
Div. of American Machine & Metals, 
Inc., Lansdale, Pa. 


Use postpaid card. Circle No. 125 
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MULTIPLE CONNECTORS 


A six-page folder describes three 
separate lines of multiple connectors, 
with specific data sheets for each of the 
lines. The data sheets give complete 
specifications on contact sizes and ma- 
terials, wire crimp and insulation sup- 
port, wire and insulation size ranges, 
receptacles and housings. Also described 
is the compression-crimp technique, 
and tooling, both hand and automatic 
for attaching terminals to circuit leads 
and for stripping wire preparatory to 
crimping. AMP Incorporated, Eisen- 
hower Blvd., Harrisburg, Pa. 

Use postpaid card. Circle No. 126 


AIR COMPRESSOR CATALOG 


A 16-page catalog, covering its com- 
plete line of air compressors for auto- 
motive, industrial and contractor ap- 
plications includes data on more than 
200 models. Lincoln Engineering Co., 
4010 Goodfellow Blvd., St. Louis 20, Mo. 

Use postpaid card. Cirele No. 127 


SOLDER PREFORMS 


Solder preforms are described in four 
page brochure. Also described is pack- 
aging of solder rings, stampings and 
discs. Kester Solder Co., 4201 Wright- 
wood Ave., Chicago 39, IIl. 

Use postpald card. Cirele Ne. 128 
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SEALANTS & ADHESIVES 


An eight-page catalog lists properties, 
applications and various industrial uses 
of chemical coatings, sealants and ad- 
hesives. It covers over eight products 
in detail, with examples of new uses 
for many of the items in such fields as 
automotive manufacture, marine and 
boatbuilding, military and aerospace 
uses and all types of manufacturing and 
industrial processes. Industrial Research 
Laboratory, Magichemical Co., Brock- 
ton, Mass. 

Use postpaid card. Circle No. 129 


BUYING 
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INSTALLED EYELET COST 


Four-page bulletin offers details of 
the advantage of using eyelets for cut- 
ting the installed costs of assembly. Of 
interest to eyelet users is the section 
devoted to the system of standardized 
eyelet sizes and how seven sets of tools 
are needed for all 65 sizes. United Shoe 
Machinery Corp., Fastener Division, 
Shelton, Conn. 

Use postpaid card. Circle No. 130 


SCREWS WITH 
NYLON WASHERS 


Design, function and applications of 
three types of fasteners used in building 
construction are described and illus- 
trated in four-page bulletin No. 3C. 
It describes the standard tapping screws 
preassembled with nylon or neoprene 
washers, for effective control of leaks, 
squeaks, crazing and electrolysis in all 
types of metal structures and assem- 
blies. Parker-Kalon, Div. of General 
American Transport Corp., Clifton, N.J. 

Use postpaid card. Circle No. 131 
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FASTENER MANUFACTURE 


Compiled with many full-color photo- 
graphs, 25-page booklet 556 gives a 
history of company’s plant, describes its 
modern manufacturing facilities, and 
details many of its important products 
and processes. A two-page flow chart 
outlines the manufacture of a fastener, 
from steel billet to bolt. Bethlehem 
Steel Co., Bethlehem, Pa. 

Use postpaid card. Cirele No. 132 
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PANEL/ MACHINE 
MINIATURE SWITCH CAP SCREW 


SPECIAL 


SEMI-FINISHED 





Rooster 
shot... 


FOR “TIRED” ASSEMBLY 
AND FASTENING 
OPERATIONS 


When production schedules sag and 
assembly problems give you a per- 
sistent headache . . . it’s time to 
turn to Fischer for precision turned 
brass and aluminum nuts. Fischer 
produces standards, specials and 
miniatures in O.D. sizes from %” 
to 1%" . . . with tolerances on 
lengths and diameters held to 
+.000” and —.005”... combined 
with special thread diameters from 
No. “0” to %”’. The nuts pictured 
at left illustrate the wide range of 
Fischer’s capabilities. Regardless of 
your requirements, you can depend 
on Fischer for premium quality nuts 
at competitive prices. 


there's no premium for precision at 


Writetoday FISCHER SPECIAL MFG. CO. 
for Catalog Lge: : : 
FS-1000. 496 Morgan Street ¢ Cincinnati 6, Ohio 


Use postpaid card. Circle Ne. 266 





Immediate Delivery! STAINLESS STEEL FASTENERS! 


Same day 
shipment! 


Every order is backed by over 35 years of specialized ex- 
perience in manufacturing the exact needs of users in 
nearly every field! Whether it’s a complicated special, or 
stock standard, Anti-Corrosive can provide prompt deliv- 
ery at competitive prices. Send us your specifications for 
quotations and engineering counsel—for immediate ac- 


tion! Write for complete literature. 


Thousands of 
standard fasteners 
in stock! 





From “nails to thingamajigs”—if we 
don’t have it IN STOCK, we can make it 
for you! Draw from our vast stock of 
stainless steel fastenings. We also 
maintain over 400 sizes of Nylo-Fast 
Nylon Fasteners for immediate deliv- 
ery. Write, wire, or phone. 


LEADING MANUFACTURERS OF STAINLESS STEEL AND NYLON FASTENERS! 





METAL PRODUCTS COMPANY, 


CASTLETON-ON-HUDSON 10, NEW YORK 





inc. 





Use postpaid card. Circle No. 267 


For safe,sure sealing of fasteners 


$tat-O-Seal’ 


Before After 


















fastening fastening 





















ONE-PIECE 
EASY 
ASSEMBLY 


Stat-O-Seals offer superior features for seal- 
ing fasteners. The seal is under controlled con- 
finement with full metal to metal contact to 
assure a positive, no-leakage seal at low or high 
pressures or vacuum. They are self-centering, 
provide a high re-usability factor, give longer 
service. Single, one-piece configuration provides 
fool-proof assembly, and quick, visual installa- 
tion inspection; are economical in first cost as 
well as obtaining savings in safety and ease 
of installation. 

Send for free catalog. 















ulver City, California and ip nase Ohio 


& O'VISION OF PARKER HANNIFIN CORPORATION 


we Leto SEAL COMPANY 





Use postpaid card. Circle No. 268 
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12 ARMSTRONG 





red + 


All wearable parts are Z 
expensively, easily. With no teeth cut into ae My "it 

need never be replaced. *“ARMSTRONG” on these = exis neavy 
ratchets guarantees: advanced design, top quality and ovrv aartcners 


tool sense. ~~ s 


Extra heayy duty “50” Series ARMSTRONG ratchets 
(see right) in 1’, “ 46” and %” square drive sizes 












Our General Catalog 700, gives complete information on 
these and approximately 5500 other ARMSTRONG tools 
Your local ARMSTRONG Distributors will supply you 
a Catalog and demonstrate the new ratchets. If you 
don’t know who he is, write us for his name. 


f 


+ 
wrencnes 


WRENCH SETS 
—" 


(=) ARMSTRONG BROS. TOOL Co. 


V 5203 W. ARMSTRONG AVE. ., CHICAGO 46, ILLINOIS 


Use postpaid card. Circle No. 269 
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Dr. Maurice D. Kilbridge (I), Armour Research Foundation 
consultant, explains method of balancing assembly lines 
to W. B. Scott, vp-manufacturing, Motorola, Inc., and 
D. W. Themas, manager-industrial engineering, Ford 
Motor Co., as Dr. Leon Wester, Foundation researcher (r) 
looks on. Kilbridge and Wester developed the system 
which was introduced to the nation's top industries at 
Foundation sponsored sem:nars on assembly line problems. 





U. S. Air Force personnel handle all narration and camera 
work during the two-week special telecast of fig'icr- 
interceptor tactics at the World Wide Weapons Meet, 
Tyndall, AFB. 
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INDUSTRY MAKES NEWS 


AUGUST FASTENER SHIPMENTS 

August shipments of industrial fasteners were 95% 
of the 1956-58 average, according to the Industrial 
Fastener Institute. August shipments were 1% above 
July, and marks the fourth consecutive month with an 
upward trend. 


SEMINAR DISCUSSES ASSEMBLY LINES 

In a series of seminars held this summer by the 
Armour Research Foundation, Chicago, a new method 
for balancing assembly lines was introduced. The 
system, which can be used for practically ail types of 
assembly lines, can be placed in operation by plant 
engineers and industrial engineers. 

Addiessing a group of manufacturing representatives, 
Dr. Maurice D. Kilbridge of Armour Research stated 
that many of today’s progressive assembly lines waste 
from 10 to 25% of the worker’s time. 

Key factor in any progressive assembly line hinges 
on the nature of the work. In the new system, all that 
is required in order to balance the line are simple 
mathematical calculations, regardless of the complexity 
of assembly. 

The system is based on the average cycle time re- 
quired for each sub-assembly, charted in the order of 
precedence, and the work is then divided as equally 
as possible among the number of workers on the line. 


TELEVISE AIR FORCE WEAPONS CAPABILITY 

Via a special television network, the Air Defense 
Command of the U.S. Air Force will engage in tests 
on its capabilities to turn back an attack on America. 

From Tyndall AFB near Panama City, Fla., the Air 
Force World Wide Weapons Meet will be televised 
beginning October 23. The Air Defense Command 
spensors the all-out competition of the nation’s top- 
interceptor and fighter pilots to demonstrate the latest 
aircraft and air defense tactics. 

The entire meet, including night interceptor competi- 
tion, will be televised to judges, military observers, 
visitors, and near-by communities. Special tv equip- 
ment made at the Dage Division of Thompson-Ramo- 
Wooldridge will permit camera work at Mach-2 speeds. 

The night television coverage is possitle because of 
a new, all-transistorized, light-sensitive tv system. The 
camera vill televise action at light levels below that 
of stars and jet exhausts of the planes and drones. 
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DRIVE SLOTTED 
HEAD SCREWS 
FASTER FOR LESS 
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TYPE 


EH «RH 


MAGNETIC 


EXTENSION 
FINDERS 


—" TYPE Z N 
MAGNETIC BIT AND FINDER 
BIT HOLDER 


EH & RH type Magnetic ‘‘C” type Magnetic Bit Standard Extension Finder 
Extension finder 4” and Hold with Finder sieeve — not magnetic 4” ,” 
%,” Wex Drive. Y%” Wex Drive. %.” Wex Drive. 


FOR USE WITH 
POWER SCREW DRIVERS 


Interchangeable bits and finder sleeves make these tools readily 
adaptable for a wide range of slotted screw driving applications. 
Bits and finders are easily and quickly changed on c and zn types. 


Several different sizes of screws can be driven by simply chang- 
ing the bits and finders. All run with Magna Bushings. 

Strong permanent magnet holds screws firmly, eliminates hand 
starting. 

In stock for immediate shipment are magnetized Power Screw 
Driver Accessories that will speed up your Assembly operations 
work in your assembly department. 


Call on us for any special application. We'll work it out for you. 


SLEEVE 


A Complete Line of MAGNETIC 
BIT HOLDERS + FINDERS - SOCKETS 


MAGNA DRIVER 


CORPORATION 
779 WASHINGTON ST. DEPT. 
BUFFALO 3, N.Y. 
Use postpaid card. Circle No. 270 


Magnoa-tip 





Weighing about 12 lbs., it has power needs less than 100 w., 
and will provide usable pictures at light levels down to 
.01 fe. This light level is 100 times less than that needed for 
ordinary tv cameras. 


SIGMUND WALDES PASSES AWAY 


Sigmund Waldes, president and chair- al “eer 
man of the board of directors of Waldes ie 
Kohinoor, Inc., and a partner in affili- ; 
ated Waldes companies in England and 
Spain passed away in a New York 
hospital at the age of 83. He had been 
ill for approximately two months. 

A partner in the firm founded by 
his brother Henry, he supervised the 
activities of the Dresden, Germany 
factory from 1908 to 1938. Forced to 
leave Germany in that year, he came 
to this country. In 1941, following his brother’s death, he 
became president and chairman of the board of directors of 
the Long Island Co. He became an American citizen in 1946. 

Dr. Oswald Kolbert, technical director of the Waldes 
Company also passed away, following a heart attack. A 
native of Czechoslovakia, he came to the U.S. in 1940 and 
joined the Waldes company in 1941. He became technical 
director in 1946. 

Kolbert was the author of “The Design and Application 
of Retaining Rings,” which appeared in the May 1960 issue 
of ASSEMBLY & FASTENER ENGINEERING. 





WALDES 


FAIRCO ACQUIRES ESNA’S AIRCRAFT DIV. 


A joint venture arrangement has been reached by Elastic 
Stop Nut Corp. of America and Fairco Industries, Inc., 
whereby the assets and facilities of the Aircraft Bolt Co. 
division of ESNA will be merged into Fairco. The new com- 
pany will be known as ABC-Fairco, Inc. Gilbert F. Roswell 
will be president and chief executive officer. 











SHELTON _ 







Whatever your rivet require- 
ments, ask us to help solve 
them and discover Shelton 
Quality is born of experi- 
ence, the result of high in- 
tention, sincere effort, 
intelligent direction and 
skillful execution. 


We always follow through with helpful serv- 
ice. Invite us to discuss your needs by 
circling Reader Service card. Our large 
catalogue and other information will be 
sent you immediately. 


| THE SHELTON TUBULAR RIVET CO., Shelton, Conn. 


Use postpaid card. Circle No. 271 
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Terms of the agreement also permits ESNA’s fastener 
division sales organization to undertake distribution of the 
ABC-Fairco bolts. The new company will become a licensee 
of ESNA for the “Esnathred” process of producing bolts. 


SAE SHOW TO HAVE PAN-AMERICAN DAY 


A special Pan-American day program will be a feature 
of the 1962 SAE Automotive Engineering Congress and 
Exposition. 

The special program is being arranged and sponsored by 
the SAE International Information Committee. The congress 
sessions are designed to promote an exchange of engineering 
information between SAE members in the U.S. and South 
America. 

The SAE congress and exposition will be held January 8 
to 12, in Detroit’s Cobo Hall. Pan-American day is scheduled 
for January 11th. 


GRIES APPOINTS NEW ENGLAND REP. 


The Schutter-Young Co., Beverly, Mass. has been named 
Gries Reproducer Corporation’s sales representative in the 
New England area, covering the OEM market. The com- 
pany will represent Gries in eastern Massachusetts, and 
the states of Maine, New Hampshire, Vermont and Rhode 
Island. 

The principals of the Schutter-Young Co. are Robert G. 
Young and George M. Schutter. 


PROMOTIONS AT STANDARD PRESSED STEEL 


Standard Pressed Steel Co. has announced the following 
promotions: 

Burton W. Van Dyke has been named to the new post 
of manager of manufacturing. He joined SPS in 1949 as 
plant engineer. Earlier this year he was named manufacturing 
manager of fastener products. 

Fred C. Gartling has been promoted to manager of 











If you have to 


SECURE IT... 
RELEASE IT 











Ring hendie DOUBLE ACTING 


\ hondie 
SINGLE ACTING 









BALL-LOK PINS 


... the self-contained, positive-locking 
fasteners for fast, secure assembly and 
quick disassembly. 

No nuts or cotter keys to bother with. 
Simply insert the Avdel pin, release the 
button...it holds securely until you 
release it. Ideal for blind or difficult 
access areas. 

Available in several head styles, in 
sizes ,” to 3” diameters with grip 
lengths from 1” to 10 inches. Available 
in alloy steel and stainless steel. 
Manufactured to NAS Standards. 





DETENT sheer pin 





Many Double 
Acting, Single 
Acting Pins in 
several head 
styles, and De- 
tent Pins are 
available from 
stock for quick 
delivery. 

Special Pins can 
be engineered to 


| . Com Lever 
SINGLE ACTING 
: : JET ENGINE 
HOIST Pine fit the most ex- 
otic applications. 
AVDEL 


Use postpaid card. Circle No. 272 























Write for application literature 


210 SO. VICTORY BLVD., BURBANK, CALIF. 


TORONTO, CANADA « HERTS, ENGLAND - GENEVA, SWITZERLAND 
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COLD IMPACT 


USS 


In steel, brass, aluminum and 








stainless steel 


stantial 


High speed automatic 
equipment, designed 
and built by Jacobson, 
for cold impacting and 
secondary operations, 
has_ resulted 


in sub- 
economies in 


high production items. 


impacted Fitting e 67% saving 





JACOBSON N 


Kenilworth, New Jersey 
Use postpaid card. Circle Ne. 273 


MFG. 
CORP. 








CONDUIT LOCKNUTS 
— Up to 6” 





WELD NUTS 
Square & Hexagon 


MACHINE SCREW & 
FINISHED NUTS 








SPRING-NUTS 





NUTS 





LOCKNUTS 
Reversible — One Piece 








SWITCH 
MOUNTING NUTS 








WASHERED LOCKNUTS 








LOCKNUTS 
Deflected Top 





~ IMPACT 
EXTRUSIONS 

















Available in Stainless Steel, Brass, Aluminum and Steel 





MFG. CORP. 
KENILWORTH, N.J. 








Use postpaid card. Circle Ne. 274 
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NEW “CLOSE CLUSTER” DIE PROCESS CUTS 
BRAZING PREFORM WASTE, SAVES YOU MONEY! 





Use postpaid card. Circle Ne. 275 





sure! 


SEE FOR YOURSELF HOW 


GRC TINY PARTS 


DIE CAST ZINC ALLOY and 
MOLDED ENGINEERING THERMOPLASTICS 


. combine high quality, uniformity, NO SIZE TOO SMALL! 


accuracy . . . at low cost. 2 yma gg 
GRC’s excl high-speed, automated sing! inc Alloy—2”, Y2 oz. 
ity technic eve ah sped cuality, more uni. ff Nylon, Delrin & other 
- formity, offer important production and assembly e ; H th 
shorteuts with precision small parts in die cast zine ngineeri ermo- 
alloy and molded plastics. plastics—134”, .05 07. 


These FREE SAMPLES and detailed bulletins on 
RC’s unique services will show you why you can 


more . . . save more . . . when you know more 
ut GRC. Write for y-urs TODAY—on eo: company 
letterhead. 


GRIES REPRODUCER CORP. 

World's Foremost Producer of Small Die Castings 

15 Second St., New Rochelle. N. Y. ° NEw Rochelle 3-8600 
Use postpaid card. Circle Ne. 276 
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industrial relations. He had been the company’s personnel 
manager since 1955. 

Succeeding Gartling is John Kirk. He has been with the 
company since 1941, with time out for military service. 

Paul Bane is now manager of quality control. He joined 
the company in 1951 and prior to his present appointment he 
was chief inspector of the quality control department. 

Paul Shuttleworth becomes control supervisor. He had 
been quality control foreman since 1959. 

O. Diston Lambirth has been named to the newly created 
post of manager of engineering. Formerly with Westinghouse 
Electric, he joined SPS in 1959 as a project engineer, and 
was promoted to chief engineer in January of this year. 


PURCELL PROMOTED BY ROSAN 


Andrew W. Furcell has been promoted 
to the post of western division sales 
manager for Rosan, Inc., Newport 
Beach, Calif. 

He was formerly project engineer in 
charge of special projects. Prior to 
joining Rosan, Purcell had been a 
standards engineer at Hughes Aircraft 
Corp. and North American Aviation 
Corp. plants located in California. 





PYLES INDUSTRIES OPENS EASTERN BRANCH 


Pyles Industries, Inc., manufacturer of automatic pump- 
ing, metering, mixing, and dispensing equipment for use 
with multi-part sealers, coatings, adhesives, paints, epoxys 
and catalyzed materials, announced the opening of their 
eastern branch offices, at 512 Highway 27, Iselin, New Jersey. 

The branch will be managed by David R. Davis, formerly 
Eastern Regional Manager, and will serve all of New England, 
Eastern New York State, Eastern Pennsylvania, New Jersey. 
Delaware, Maryland and Virginia. 






Industrial 
ZPAFASTENERS 


Decker Industrial Fasteners are manutactured to meet your demands 
for a better, more positive method of parts assembly. All Decker 
Fasteners, standard—or special—are produced via the cold-head 
process to assure a uniform quality with 
exceptional economy. Unite Loday... tor 
Study your production applications ample fasteners as well 
now and see for yourself how many wayS gs your copy of Decker’s 
Decker Fasteners can save your assem- complete new catalog. 
bly time and dollars. Decker is ready te 
serve you—any quantity, type or size. 


DECKER NUT 
MANUFACTURING CORPORATION 


1900 N. Clark Road, Albion, Michigan 
L 
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NAMED REP. FOR J. L. THOMSON 


Valley Forge Associates of Devon, Pa., have been named 
sales representatives for the Judson L. Thomson Mfg. Co. 
manufacturers of rivets, rivet setting machines, electrical 
contacts and contact assembly machines. 

Headed by James H. LaMent, Charles E. Bradley and 
Harry K. Tucker, the organization will be responsible for 
sales in Delaware, Maryland, Northern Virginia and the 
District of Columbia. 


H. M. HARPER INSTALLS COMPUTER CONTROL 


H. M. Harper Co., Morton Crove, Ill. has installed electronic 
equipment capable of controlling the comp ex manufacturing 
operations of its fasteners and metals divisions. 

The equipment, an IBM 305 Ramac, wiil coordinate all 
major functions of the company including inventory control, 
machine load and scheduling, sales forecasting, raw material, 
finished goods and order filling. 


CONTRACT ENGR. DIRECTOR AT STD. TOOL 

Z. E. Zilahy has been named director of the contract 
engineering division of Standard Tool & Manufacturing Co. 
In his new post Zilahy will be responsible for the special 
customer projects and customer product development pro- 
grams which are handled by this division. 


CLECO PROMOTES THREE 
Cleco Air Tools division of Reed Roller Bit Co., has 
announced these recent changes in its sales organization. 
E. W. Clayton, formerly sales manager of the Cleco 
division, has been named director of marketing and sales. 
E. G. Clark, formerly regional manager for the Newark, 
Detroit, Philadelphia, Pittsburgh, Cleveland and Chicago 
divis‘ons has been promoted to domestic sales manager. 


EVERYTHING! 
with 
ANCHOR 
Fasteners 


Specialists in manufacturing 
fasteners of all kinds and sizes 
in any type of material. 





Specify ANCHOR stock or 
special fasteners for SPEED, 
RELIABILITY, ECONOMY and 
SERVICE. ANCHOR 
has the answer to all 
of your assembly 
problems. 


Manufacturers 
of Standards 
and Specials in: 


@ CAP SCREWS 
@ WELD SCREWS 


@ SLOTTED & PHILLIPS 
MACHINE SCREWS 


@ SHEET METAL 







SCREWS e LAG BOLTS 

e@ THREAD CUTTING ® MACHINE BOLTS 
SCREWS @ CARRIAGE BOLTS 

@ PLASTIC SCREWS © RIVETS 

@ SET SCREWS @ LOCK PINS 

@ WOOD SCREWS © WASHERS 

© NUTS (Metal & © SCREW MACHINE 
Plastic) PRODUCTS 


PY fed. le), mm -je) & ae. ag tal —_ 


2952 W Grand Avenue e ( 





Phone Al 2-22 


Use postpaid card. Circle No. 278 
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e ASSEMBLY 
e PRODUCTION 
e STORAGE 


Lewis Plastibox containers are one- 
piece molded plastic. They are smooth, 
strong, non-corrosive, easily cleaned. 
Colors, either green or yellow, are 
molded-in. Plastibox containers stack 
securely and afford maximum storage 
of small parts, Sizes available are 
812" long x 5” wide x 42” deep, 
6’ x 3¥2" "x 2V2 ”,3°x 32" x 1%", and 
3” x 3Y2"x 134" ‘with a vertical divider. 
MOUNTING RAILS — Rails are supplied 
in 18” and 36” lengths to mount 4 
or 8 of the 3 smaller size Plastibox 
containers; 3 or 6 of the largest size. 
Rails afford a wide variety of bench 
or wall arrangements for any assembly 
or storage operation. 

4 MOBILE TRUCK ASSEMBLY — these 


Lewis trucks handle all sizes of Plastibox 
containers and allow the boxes to be 
auickly and easily moved from one area 
to another. Trucks furnished with 36” 
mounting rails, two swivel and two rigid 
casters, and are finished in grey enamel. 


WRITE TODAY 
for complete information 
and brochure 


iy COMPANY 


2011 Mcntgomery Street @ Watertown, Wisconsin 
_Use postpaid card. Circle No. 279 


EVERY KIND, 
SHAPE, SIZE 


COTTER 
PIN 


for any specific purpose 
or general mechanical 
use is manufactured by 





Castle Cotter 


COTTER PINS 


Expressly made for 
castellated| grooved 
and special nuts 








Western Wire makes the 

largest and most complete line 
of cotter pins in the U.S. 

WW Cotter Pins are consistently 
accurate even in complicated 
shapes — designed and 
produced in strict accordance 
to specifications. 


Write for prices and 
samples too, if wanted. 


Use postpaid card. Circle No. 280 
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For Stud Setting and Pulling 
and 
TORQUE CONTROL TOOLS 





“Titantorker” Controlled Heavy Duty Jaw Controlled 
Torque Driver (Torque) Drive Stud Driver 


New heavy duty jaw brings 
the ultimate within reach 
for users of self-opening 
stud drivers. 


For variety of torque 
uses. Audible signal 
when desired torque is 
reached. Easy adjust- 
ment. Four sizes: maxi- 
mum torques from 75” 
Ib. to 225’ Ib. Female 
adapters in driving 
head; male adapters on 


Predetermined amount of 
torque can be applied to 
stud during driving. For 
use with any air or electric 
drill or drill press. Sizes 








torque base. 
No, 101—No. 102—No. 103. 
“Bull Dog” Stud Driver Titan “Roll Grip” 
Designed for Use Combination Stud 
With i - Driver and Puller 


impact Wrenches 
Incorporates roll action 


to grip as little as 
% in. of unthreaded 
body of stud. Made in 
standard sizes from 
3/16 to 3 in. inclusive. 


Built for rugged use on 
heavy engines. Equipped 
with Titan Design, Loose 
Pressure Plunger. Def- 
initely stands up under 
vibration encountered 
when using an impact 
wrench for motive power. 











World's Largest Producers Of 
Stud Drivers And Pullers 


TITAN TOOL CO. 


47 MAIN ST., FAIRVIEW (ERIE COUNTY), PA. 














Use postpaid card. Circle No. 281 








Eliminate 
loose studs 
with 

Loctite 

\ Sealant 





CTT Soren 


A “nut and bolt” type fit is all that is 
required when Loctite Sealant is used to 
hold studs in place. Loctite’s locking action, 
developing after stud is in place, eliminates 
need for interference fits ...and breakage 
due to high driving torques. No blind hole 
tapping—drill clean through . . . Loctite 
seals and locks in one operation. 


Call your distributor, or write 
us for literature and free sample. 


LOCTNT Eocrasanr 


AMERICAN SEALANTS COMPANY 


135 NORTH MOUNTAIN ROAD e HARTFORD 11, CONN. 


Use postpaid card. Circle Ne. 282 
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He had previously served as regional manager for the 
Houston, Atlanta, St. Louis and Los Angeles divisions. 
All three will make their headquarters in Houston. 


SALES ENGINEER FOR PARKER-KALON 
Robert E. Sheehan has been appointed field sales engineer 
for the Parker-Kalon division of General American Trans- 


portation Corp. 
He will serve as fastener consultant contacting distributers 


and their customers in the Los Angeles and southern 
California area. 


PURCHASING AGENT FOR ANTI-CORROSIVE 


Lawrence Ennis has been named purchasing agent for 
Anti-Corrosive Metal Products Co. He succeeds Frank 
Legnard, who was recently promoted to general manager 
of the company. 

Formerly assistant purchasing agent, Ennis has been with 
the company for more than ten years 


VICE-PRESIDENT-SALES FOR HASSALL, INC. 


Edward F. Karnes has been elected vice president-sales 
for John Hassall, Inc. Karnes has been associated with the 
company for over thirty years. His previous position was 
sales manager, devoting much of his time to application 
engineering for the firms line of special cold headed parts 


and fasteners. 


SKIL NAMES SERVICE MANAGER 


L. L. (Sandy) Stuart has been appointed service operations 
manager of Skil Corporation. 

He has been associated with the company since 1950, was 
customer service manager prior to assuming his new posi- 
tion. As service operations manager, he will be in charge 
of all the company’s factory service centers in the United 


States. 





MULTIPLE SPINDLE SCREWDRIVING MACHINES 
A complete line of equipment for high production. ; 
Feed and drive screws in Multiples up to 10 screws at a time. 
SINGLE SPINDLE SCREWDRIVING MACHINES ' 
For assemblies that require the driving of one screw at a time. 
NUT SETTING MACHINES 
Mechanize Nut driving oper- 
ations. 
INSERTING EQUIPMENT 
Feed and insert pins, rivets, 
etc. singly or in multiples. 
PART FEEDERS 
A complete line of feeding 
equipment. 
Various types and sizes to suit 
job requirements. 
COMPONENTS 
All above machines can be 
furnished adapted for in- 
corporation into Automatic 
Assembly Machinery. 
ASSEMBLY EQUIPMENT 
Economical machines designed 
and built around standard 
Cook & Chick components 
to meet job requirements. 


COOK & CHICK COMPANY 


2415 West 24th Street Chicago 8, Illinots 





Use pestpaid card. Circle No. 283 
Assembly & Fastener Engineering 
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UNITED SHOE NAMES FASTENER ENGINEER 


Edward E. Tschantz has been ap- 
pointed to the newly created position 
of chief engineer of the Fastener Divi- 
sion, United Shoe Machinery Corpora- 
tion. He will be located in United’s 
Shelton, Conn., plant, where activities 
of the division are centered. He will 
be responsible for engineering and 
product development of United eye- 
lets, “POP” rivets and “POP” rivet 
setting tools. The development of 
United’s eyeleting machines will remain the responsibility 
the company’s main plant in Beverly, Mass. 

Tschantz brings to his new position more than 12 years 
of experience as a consultant tool engineer for Lockheed 
Aircraft Company, Burbank, California, and more than nine 
years combined as a tool engineer for one blind rivet manu- 
facturer and as chief engineer for a second—both located 
in the heavily military-oriented market area of southern 
California. 


ELECIED V-P AT RAYTHEON 

Kenneth M. Lord has been elected vice president- 
manufacturing and purchasing for Raytheon Company. 

He has resigned as vice president and general manager 
of the Military Products Division, General Dynamics Elec- 
tronics to take the newly-created Raytheon post. 


ASME NOMINATES OFFICERS 

Clifford H. Shumaker, chairman of the Department of 
Industrial Engineering of Southern Methodist University, 
has been named to serve as president of the American 
Society of Mechanical Engineers. 

Professor Shumaker, together with six vice presidents and 
three directors, also nominated will begin his term in June 
of 1962, following a mail ballot of the membership this fall. 

Named to serve two year terms as vice presidents were: 











DON’T DISPOSE OF DOODLES 


if they pertain to fastening problems 


Hy 


Next time you’re sketching out a problem, 
give Driv-Lok a crack at it. We can pin 
down quite a bit of helpful information 
from a doodle. 

We’d like to know what the application 
is, dimensions, metals used, and any per- 
tinent factors such as shock or vibration, 
corrosion, electrical properties ...the things 
needed to let us give you a proper pin rec- 
ommendation and a price. 

Driv-Lok’s wide variety of grooved pins 
and agile engineering ability have solved a 
multitude of fastening problems. We’d like 
a chance at yours. 





8 STANDARD TYPES PLUS SPECIALS 
in a variety of metals. Send for 


c D 
f tal id too. 
your free catalog and samples, 5 °c s 


DRIV-LOK SALES CORPORATION 


731 PARK AVENUE . SYCAMORE 4, ILLINOIS 
Use postpaid card. Circle No. 284 
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HONEYCOMB 


and 
sandwich panel 


FASTENERS 


py Delon 





GROMMET FASTENER 


Series 101 and 102 
Thru-Rivet and Thru-Bolt Type 


PATENT PENDING 
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GROMMET FASTENER 
Series 103 
Series 104 (Self-Locking) 

















BLIND FASTENER 


Series 293 
Internal Thread Blind Type 





j 
| 
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BLIND FASTENER 
Series 293K 
Threaded Clinch Type 








STRUCTURAL FASTENER 


Series 600 Flared 
Thru-Rivet and Thru-Bolt Type 





STRUCTURAL FASTENER 


Series 600 Regular 
Thru-Rivet and Thru-Bolt Type 














STRUCTURAL FASTENER 


Series 700 
Floating Locknut Type 














MOLDED-IN INSERT 


Series 404H 
Blind Molded-in Type 





e 

Illustrated are only a few of the 
many available types of Delron 
Sandwich Panel Fasteners. Write 
for complete Technical Data. 
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STRUCTURAL PLASTIC FASTENER 
Series 680 
Internal Thread Type 





Use postpaid card. Circle No. 285 








ON TINY TUBULAR PARTS 
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-’ PIVOT PINS 


Economical, 

i Dependable, 
High-Volume 

Production! 


The advanced manufacturing 
method, developed and used exclu- 
sively by Bead Chain, swages prac- 
tically any type of small tubular part 
from flat stock into precision forms 
with positive, tight seams. Diameters 
up to 4”, lengths to 114”. 

If you can use high-volume pro- 
duction, we can deliver it at a much 





wen 


faster rate and at far less cost! sapere 
Send us a blueprint or sample and quantity requirements. 
We will quickly show you the big economies we can deliver. 
THE BEAD CHAIN MANUFACTURING COMPANY 

208 Mountain Grove St., Bridgeport 5, Conn. 


Use postpaid card. Circle No. 286 





Now! An AIR HOSE 


THAT STRETCHES AND RECOILS JUST 


LIKE A TELEPHONE CORD! 


Pat. Pending 


EASIER AND SAFER TO USE 





INCREASES EFFICIENCY 
RESISTANT TO ABRASION 


NYCOIL—the original recoiling air 
hose stretches from a compact 9 
inches to 20 feet and beyond! Be- 
cause it is always out of the way, 
there is less chance of damage to 
work or worker. Its bright, red color 
and self-storing ability offer a high 
safety factor. 

NYCOIL fittings allow full flow of air 
and are easy to connect to any tool 
or equipment requiring air pressure 
up to 200 psi. No expensive recoil 
mechanisms required. If you are now 
using air—you certainly need NYCOIL. 


SEND NOW FOR DESCRIPTIVE FOLDER AND PRICES 


cotl 





NYCOIL COMPANY—Westfield 2, New Jersey 
CESS 
Use postpaid card. Circle No. 287 











ASME Region 1—Edward H. Walton, vice president-engi- 
neering, The United Illuminating Co., New Haven, Conn. 

ASME Region II[—Rotert W. Worley, chief power engineer, 
United Engineering and Construction Co., Philadelphia, Pa. 

ASME Region V—Robert Nelson, manager—product sup- 
port publications, General Electric Co., Cincinnati, Ohio. 

ASME Region VII—Niles H. Bernard, professor and chair- 
man, Department of Mechanical Engineering, University of 
Nebraska, Lincoln, Neb. 

ASME Region IX—Emmett E. Day, professor of Mechanical 
Engineering, University of Washington, Seattle, Wash. 

ASME Region XI—Thomas J. Judge, coordinator of power 
plants, International Paper Co., Mobile, Ala. 

Three directors, named to serve four years are: 

Ernst W. Allardt, chief engineer, Tubular Prod. Div., The 
Babcock and Wilcox Co., Alliance, Ohio. 

George M. Muschamp, vice president-engineering, Minne- 
apolis Honeywell Regulator Co., Brown Instrument Div., 
Philadelphia, Pa. 

John Parmakian, chief, Technical Engineering Analysis 
Section, U.S. Bureau of Reclamation, Denver, Colo. 


DISTRIBUTORS FOR G.E. RTV SILICONES 


Accompanying their announcement of marketing RTV, 
room temperature vulcanizing, liquid silicone rubber com- 
pounds in one pound packages, General Electric has named 
five new regional distributors for the silicone line. 

The new distributors are: Electrical Specialty Co., San 
Francisco; Federal Insulation Co., Chicago; Insulation and 
Copper Sales, Detroit; Smooth-On Manufacturing Co., 
Jersey City and Punt Inc., Floral Park, N.Y. 


ANTI-CORROSIVE INDIANA SALES OFFICE 


Establishment of an Indianapolis, Indiana, office to service 
the entire state of Indiana was announced by Anti-Corrosive 
Metal Products Co., Inc. 

The company also announced the appointment of Robert 





SCREWS AND NUTS AUTOMATICALLY 
WITH PRECISE TORQUE CONTROL |; 


Gives you... 

1 Complete control of screws from parts 
feeder to chuck, until threads are started. 
No dependence on gravity te load chuck. 

2 Exclusive built-in sensing, assures thal 
screw is driven. Automatically retracts 
driver only after attaining proper torque. 

3 Complete automatic cycle, requires only 
a touch of the pedal. 

Torque accuracy within 5%, comparable 
to most precise hand-torquing methods 
Clutch free-wheels after driving. Operator 
cannot vary the torque. 

Twe ranges of torque available 0 to 84 
inch-pounds and 48 to 120. 

7 Work height adjustment with 14” range, 
can be made without in any way disturb- 
ing the machine adjustments. 








The new DIXON Auto-Torque Driver includes 
all the features of the DIXON Auto- 
Positioner, .and has an efficient space- 
saving air motor with an adjustable-torque 
clutch. These features provide for positive 
handling, giving new efficiency in driving 
screws and nuts. 

Medel $D-100, above, tecied fer eny 
standard screw up te 4c” threed size. 
DIXON AUTOMATIC TOOL, INC. icicr ‘Soetesie, wesc 30-101, 


2309 ~ 23rd AVENUE Withovt foor column, provides « com- 
ROCKFORD, ILLINOIS Sunsiaee “™ 


Full information available in bulletin Ne. SD-81. 






EQUIPMENT FOR AUTOMATIC PARTS HANDLING AND ASSEMBLY 


Use postpaid card. Circle No. 288 
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Lay as manager of the Ind‘ana operation. Lay has a back- 
giound of nine years of sales experience in the fastener 
industry. 

Anti-Corrosive is a manufactu er of stainless steel and 
nylon fasteners. 


SWANSON-ERIE NAMES REPRESENTATIVE 


Central States Machinery Con p2rny. 
Inc., Indianapclis has been nared ex- 
clusive representatives of The Swaison- 
Erie Corp. 

A staff of industrial sales engineers 
headed by Robert D. Bussell, gene: :! 
manager of Central States Mach ne:y. 
will handle all Swanson-Erie product 
sales and application activities th» ough- 
out Indiana and in northern counties 
of Kentucky including the Louisville 
ard Lexington areas. 

Swanson-Erie manufactures a complete line of automatic 
assembly and processing equipment, including tu ret index- 
ing machine chassis and completely engineered special 
machines. 





AMERICAN SEALANTS WEST COAST S.M. 


George F. Heath of Los Angeles has been appointed 
district sales manager by the American Sealants Co. Based 
in Los Angeles, he will work with the company’s representa- 
tives and distributors to co-ordinate sales of the company’s 
sealing and locking compound throughout the eleven-state 
western area. 


APPOINTED V.P. AT GREAT LAKES 


M. H. Zelibor has been named vice-president-manufactur- 
ing of Great Lakes Screw Corporation. Zelibor was formerly 
plant manager. 


molded 
Black Nylon 

screws 

relate Malthe 


ALiUiohi -Meolale Mim eL tits 


with t b shings, 


washers, etc. In Stock 


. 2-56, 4-40, 6-32, 8-32 
: ma 


late! 
rae a 


Free samples « write WECKESSER co. 








5701-A Northwest Hwy. @ Chicago 46, Ill. 


Use postpaid card. Circie No. 289 
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This is a LONG-LOK Self- 
Locking Screw. It is a one- 
piece reusable fastener, 
heat, vibration, impact and 
shock resistant. 
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It is vibration resistant be- 
cause the resilient, reform- 
able insert (A) acts as a 
wedge between the male 
and female threads, causing 
a metal-to-metal drag (B). 


















LONG-LOK Self-Locking 
Screws are flush protruded 
and pass through normal 
clearance holes with finger 
pressure. No special clear- 
ance holes are required. 


LONG-LOK Self-Locking 
Screws save time and 
money because they elimi- 
nate safety wire (and head 
drilling), and lock washers. 
They also save weight. 


sisal syihla aciatansiioeendcel 


LONG-LOK Self-Locking 
Screws are available for air- 
craft, missile and commer- 
cial applications. They meet 
MIL-F-18240 Specifications 
and can be head marked for 
self-lock identification. 


Use postpaid card. Circle No. 290 
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_ ADAMS RITE | 
PANEL BOLTING SYSTEMS 
STANDARDS OR SPECIALS 


PROVIDE POSITIVE SEAL FOR DOORS AND HATCHES 


ADAMS RITE designs and manufactures multiple-point 
door bolting systems to virtually any size or configura- 
tion. Standard 2 and 3 point Tight Seal Door Bolting 
Systems are available, off the shelf, for positive closure 
of a wide variety of panels. Both standard and special 
AR systems are in use on such diverse applications as 
electronic equipment, environmental chambers, utility 
trucks, aircraft and missile ground support units and 
paint spray booths. Basic material may be aluminum, 
steel or corrosion-resistant steel. In addition to bolting 
systems, AR manufactures a line of locks,. latches, tie- 
down fittings and mechanical motion control devices. 
To assure the right hardware for your design package, 
contact ADAMS RITE. 






STANDARD D-RING 
HANDLE f 


Write today for complete information and literature. 
Department B-4 





ADAMS RITE 


MANUFACTURING COMPANY 


540 West Chevy Chase Drive 
Glendale 4, California 


® 
Qrer half 2 century” 


Use postpaid card. Circle No. 291 








TO MANAGE WALDES-KOHINOOR WESTERN DIV. 


| James A. D’Errico has been named 
| western division manager for the Truarc 
Retaining Ring Division of Waldes 
Kohinoor. He succeeds Mel S. Nielsen, 
who has resigned. 

D’Errico joined Waldes last May as 
western manager of the company’s 
Aircraft Products Division and will 
continue to serve in that capacity. In 
his new position he will be responsible 
for West Coast sales of retaining rings, mS 
assembly tools and the stressed panel fastener. 





ROTOR TOOL NAMES PHILADELPHIA REP. 


William Beatty has been named sales 
engineer for Rotor Tool Co., Cleveland, 
Ohio. He will sell and service the com- 
pany’s complete line of air and high 
cycle portable tools. 

Beatty has been handling air tool 
equipment through the B&B Supply 
Co. for the past four years. Prior to 
organizing his own company, he was 
assistant district manager for another 
air tool manufacturing firm. 





REINHARDT NAMED SOCIETY HEAD 


John W. Reinhardt, production manager of Parker Fittings 
& Hose Division, Parker-Hannifin Corp., Cleveland, has been 
elected president of the Cleveland chapter of the American 
Production and Inventory Control Society. With this election 
he becomes a trustee of the national organization. This 
society, originally formed in Cleveland, now has 52 chapters 
with national headquarters in Chicago, where a technical 
conference and exhibit will be held in September. 
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PICKS UP/INSERTS / TIGHTENS / RELEASE 


AUTOMATICALLY 
Fast, smooth, one hand operation 
NON-MAGNETIC 


HODAT bits fit every size slot from .010 to .038 


HODAT.. 


| AUTOMATIC SCREW-HOLDING DRIVER 





Write for literature to: 
3017 Summit St. * Oakland, Californio 
Use postpaid card. Circle Ne. 292 
Assembly & Fastener Engineering 


| HODAT, 











GENERAL S.M. AT CHICAGO PNEUMATIC 


The Chicago Pneumatic Tool Co. has 
named Russell B. Miller general sales 
manager of the company. His head- 
quarters will be in the New York 
general offices. 

In his new capacity, Miller will be 
responsible for coordinating the sales 
of all the company’s products, includ- 
ing air and electric tools, compressors, 


| diesel and gas engines and rock drilling 
equipment. 


H.M. FRANCIS OF AM. STEEL RETIRES 


Harry M. Francis, vice president of 
the American Steel and Wire division 
of U. S. Steel Corp. retired on July 31. 
He was with the division for 46 years. 

Joining the company in 1915 as a 
messenger, he rose through the sales 
ranks, to become vice president-sales, 
in 1946. In March, 1959 he was named 
executive vice president. 

Francis is a navy veteran of the 
first World War, and he served on 
the War Production Board for 3% years in World War II. 








A. C. DANEKIND OF MAYTAG RETIRES 


A. C. Danekind, assistant to the president of the Maytag 
Company since joining the laundry appliance firm in June, 
1948, retired on Aug. 31. 

Danekind who became a company officer in 1949, came 
to Maytag from General Electric Company, Schenectady, 
N.Y., where he served in various staff positions. While at 
Maytag, he has been assigned many special projects relating 
to the company’s expansion program. 





THA 
SEALANT GUNS 


reduce material 


waste up fo 
15% 
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y “~~ $ave TIME, MATERIAL and MAN HOURS 
with PYLES high efficiency equipment. 
@ Quality built for long service. 
@ Ideal for two-part compounds. 


@ Sturdy, all-metal construction. 


@ Disposable polyethylene liners 
save cleaning. 


@ Smooth, uniform flow. Dripless 
shut-off. 


@ Lightweight, easy handling. 
@ Uses standard air supply. 


Write for detailed literature and prices, 
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Very often the special nut you require may be 
similar to one we are already making and a 
simple modification would result in a price ad- 
vantage and quicker deliveries to you... in the 
field of locknuts we have made spectacular prog- 
ress. Besides standardized hexagon “Conelok,” 
“Huglock” and “Marsden,” sizes #10 

to 3” of ferrous and 


®& 
&, 








non-ferrous materials, we provide many special 
application nuts, upon a basis of these designs 
... @ few of which are shown (below) . . . our 
sales and engineering departments are evoil- 
able to help you solve your ; 
fastening problems. 



















SPECIALS 


"6" — 44” across flats 


As the largest specialized nut 
manufacturer in the world we 
olg-Maelariielalibaet-b2-11¢) *) ile mala 
methods and products for this 
phase of assembly in industry. 
Our batteries of special high 
ry ol-1-re Melee y olialel mel eirelulelile 
machines make possible fast 
folate Melee] gel i-Mmm el geleltlaiiels Mme) i 
hexagon nuts of non-standard 
atctieLaLmelale Mey oL-talelMiale) o1-Micelu| 
ol dolelaime) ame] i (eo) Mt i-1-) Pn (oh Zell 
other non-ferrous 

r Ny MRO MB iilcelticls 

per latest Airforce 


Ss 
Send for 16-page 
condensus catalog, it includes 














, as well as engineering data. 


) wariowaL MACHINE PRODUCTS COMPANY 


an Eeeeny 24250 UTICA ROAD 
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Don’t overlook these articles 





FEATURES 


30—Assembly Control Via Data Processing 
First of two articles on how Hughes 
schedules and cont ols production 


37—Melting Ranges of Brazing Alloys 
A treatise on flow points of 
brazing alloys and solde's. 


38—Planning Assembly Work Stations 
How modular equipment can make 
better use of available space 


40—A Constant Sample Size Test Plan 
Procedure is suitable to inspection 
of fastene:s and related items. 


45—An Assembly Line for Wire Harness 
Nets 35% on productior costs 
with production-line set-up. 


47—Effect of Zinc Plating on Fasteners 
An investigation into effe_ts 
of friction from zinc plating 


50—Gasket Bonding by Induction Heating 
Produce 250 assemblies per hour 
for an automotive manutacturer. 


IDEAS AND REPORTS 


19—Panoramic Design Cuts Lead Time 
New engineering method bypasses 
conventional drawing board work. 


20—Stud Driver Cuts Assembly Time 
Automatic tool feeds, orients, 
drives two studs at a time. 


22—Flexible Magnet Used in Small Appliance 
Rubber bonded magnets used 
in electric can opener. 


26—Dispenser Applied Set Amount of Sealant 
Cuts costs of locking adjusting 
nuts for automotive thermostats. 


Semi-automatic unit orients and 
feeds shafts to staking machine. 


30—Staking Shafts to Gear Segments . 


REFERENCE FILE 
53—Designing for Tension Control 


Problem solving and considerations 
for use of tension-control wrench. 








TELEGUIDE...by LaBelle 


AUTOMATICALLY TELLS WHAT TO DO AND SHOWS 





HOW TO DO IT. PROVIDES GUIDANCE THROUGH 
INTRICATE, LENGTHY, OR ‘‘PROBLEM"' ASSEM- 
BLIES. ASSURES SMOOTH PRODUCTION FLOW 
WITH A SIGNIFICANY REDUCTION OF REJECTS. 





Let us show you how LaBelle Teleguide and your 
personnel become a production team unequalled. A 
new brochure explains it, but a demonstration to 
management proves it. Why not call now? Telephone 
Oconomowoc, Wisconsin, LOgan 7-5527. 






















NAL MANUFACTURERS OF SYNCHRONIZED SLIDE-SOUND EQUIPMENT FOR 
LA BELLE INDUSTRIES, INC. 
504 SOUTH WORTHINGTON STREET - OCONOMOWOC, WIS. 


a ‘ ANU FR YUN 












Use postpaid card. Circle No. 295 
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NOTHING 
holds like the clamp | — 
of Spring Steel! a 


@ The Locking Insert of the Security Locknut is the 
secret of its tight grip on the bolt. 








@ it is elliptical and is forced into the round to 
clamp the bolt. It is the finest spring steel made 
and it’s heat treated. 


@ The ear makes the nut body and Insert operate 
as a single unit. There is no finer locknut made 
and nothing holds like the clamp of spring steel. 


SECURITY LOCKNUT CORPORATION 
1800 North 15th Avenue, Melrose Park, Illinois 





THE NUT YOU CAN'T SHAKE LOOSE 
Use postpaid card. Circle No. 296 
Assembly & Fastener Engineering 
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ONE LAST WORD 











W's must reduce expenditures 
for supplies and materials! 
Can’t we cut costs on these electrode 
supplies? Let’s put someone on this 
and cut down on the purchases? 
What are the guys in Department 15 
doing, eating those fasteners for 
lunch? 

And so it goes. Whether it con- 
cerns welding electrodes or other 
perishable tools, fastener supplies, 
or a series of assembly operations, 
you know the record well. The rest 
is also known: a committee is 
formed to “look into things” with a 
view toward reducing costs. 

Now the majority of you will cer- 
tainly agree that efforts to reduce 
costs are important; no one slights 
this worthy endeavor. Costs are like 
privet hedges; they must be kept 
pruned or they will grow completely 
berserk. But, like a privet hedge, one 
shouldn’t trim them just for the fun 
of it without plan or program, and 
just snip around with dull pruning 
shears because it gives one a feeling 
of noble accomplishment. 

There is nothing noble about a 
hedge looking like a skinned cat 
which will wither and die because 
it’s been under the clippers and tor- 
tured to death. There is nothing 
worthy about a cost-cutting program 
which bores the heart out of effi- 
ciency and production. The dividing 
line between intelligent cost reduc- 
tion analysis and haphazard slash- 
ing is so very fine, but the results can 
be so devastating. 

Money can be saved if the final 
measure of success is lower assem- 


IT’S ONLY A MATTER OF PROPER PRUNING 


bly costs without a loss of produc- 
tion or a compromise of quality. On 
the other hand, costs can be slashed 
by spending money for the accelera- 
tion of a line which will result in an 
upsurge in output. 

There are two classic illustrations. 
If you merely want to save money, 
pull the master electric switch and 
you'll get no electric bill next month. 
Think of the savings! Or you can in- 
stall new lighting in the assembly 
department so those poor souls 
won’t have to peer at their work 
through candlelight. It’s all very 
silly, isn’t it? 

And yet, how many men are zeal- 
ously dashing about, on the order of 
a vague inter-office memo, slashing 
and hacking and mutilating indis- 
criminately—just for the sake of 
pennies. The economic law of busi- 
ness life is stern about this sort of 
thing! 

Each operation should be ap- 
proached as though it were a hungry 
gorilla—softly and with guarded 
caution. Cost-cutting must not be 
based on saving pennies which are 
to be wasted later for the repair of 
the damage. Cost-cutting should be 
rooted in one basic thought: how 
much more production will accrue 
as a result of careful analysis? An 
analysis which may bring about sav- 
ings in time, labor or even perish- 
able supplies. 

So, if we’re trimming the privet 
hedge, fellows, get a power shears 
instead of the hand clippers, and 
save yourself a lot of time, while do- 
ing a better job. 


bi WT Sadbischw 
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You can count on Conliental tor 





cost-saving ideas in custom-engineered fasteners 


Proved ability to come up with cost-saving ideas is 
the reason why the leading manufacturers in the 
automotive, aircraft, appliance, electronic, and other 
industries ‘‘Count on Continental’’ for custom- 
engineered threaded fasteners. 


You can rely on Continental’s 56-year experience 
as “specialists in specials” to develop and deliver the 


fasteners you. need to meet today’s increasingly 
critical standards for precision, high strength, and 
trouble-free performance of the assembled product. 


Find out how much you can save — in time, trouble, 
and assembly dollars — when you “Count on Conti- 
nental.” Write or phone: Continental Screw Co., 
448 Mt. Pleasant St., New Bedford, Mass. 


CONTINENTAL SCREW COMPANY 


HOLTITE FASTENERS 
HOLTITE PHILLIPS AND SLOTTED HEAD 
WOOD * MACHINE * TAPPING * THREAD CUTTING * SEMS * NYLOK 
HY-PRO PHILLIPS INSERT BITS AND HOLDERS 





Use postpaid card. Circle No. 202 





southern Screw’s 
Tapping Screw Line 
is Bigger and Better 
than ever before! 


Now you can get Thread Cutting Tapping Screws by 
Southern in Types 1, 23, 25, F and BF. Thread 


| 


Forming Tapping Screws are available in 
Types A, B, C, and BP. All USA-made of 


USA materials! 


HEAL STYLES 

Flat, round, oval, pan, truss, fillister, hex and hex w 
MATERIALS 

Steel, brass, aluminum and stainless steel 

FINISHES 

In Steel: plain, black oxide, cadmium, chrome, brass, brite 
zinc, black Zinc, nickel, el Jalvanized, hot 

nized and parkerized. |n Brass: plain, nickel, chro 
cadmium; In Aluminum: plain. In Stainless: plain 


Southern also specializes in: Wood Screws + Machine Contact your Southern distributor, your nearest South- 

Screws & Nuts - Stove Bolts + Roll Thread Carriage 

Bolts + Hanger Bolts + Wood & Type U Drive Sc ern warehouse, or contact Southern Screw Company, 
* Dowel Screws + Continuous Threaded Studs P.O. Box 1360, Statesville, N.C. 


| ; 
| J [ r 4 SCREW COMPANY 
STATESVILLE ad NORTH CAROLINA 


Warehouses: New York ¢ Chicago « Dallas * Los Angeles 
Use postpaid card. Circle No. 203 








